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Disruptive behavior disorders (DBD) are the most common mental health problem among 
4-7 year-old American youth, and if poorly-managed, impose high risk of chronic emotional and 
behavioral disabilities with critical societal and economic burdens. Robust efficacy data indicate early 
childhood DBD can be successfully treated with behaviorally-based parenting interventions, referred 
to as parent management training or parent-directed behavioral therapy (PDT). However, 
information on PDT’s ‘real world’ effectiveness and factors influencing its treatment outcomes for 
young American patients with DBD has been limited and variable. Clinical practices frequently lack 
data infrastructures to systematically evaluate and improve treatment outcomes, yet failure to 
implement such outcomes accountability systems limits practitioners’ understanding of and ability to 
act on factors other than the evidence-based treatment that influence real world practice. 
Additionally, lack of accountable care threatens sustainable reimbursements for behavioral 
healthcare. This dissertation investigates the current availability of outcomes accountability systems 
in routine outpatient practice addressing early childhood behavioral problems, and demonstrates the 
utility of data derived from a private outpatient accountability system in assessing clinical outcomes 
and factors influencing outcomes for young American children with early-onset DBD. 
Method 
The first manuscript is a scoping literature review of peer-reviewed English literature from 
2005-2020 on outcomes accountability systems within routine outpatient mental healthcare that 
specifically target or include young children with disruptive behaviors. The next two manuscripts 
utilize data from an accountability system within a PDT-based private outpatient clinic to study the 
relationship between clinical outcomes and appointment adherence as well as the association of cost 
and initial behavioral progress on in-clinic service utilization for 4-7 year-old children with DBD.  





Only two internationally-based studies are found on outcomes accountability systems in 
usual care for early childhood behavioral problems, with no studies in US outpatient settings. We 
attempt to address this significant knowledge gap in the next two manuscripts. Results show 
American patients with early-onset DBD have higher odds of achieving optimal mild behavior 
outcomes if they have longer treatment courses and consistently attend scheduled appointments in a 
PDT-based private outpatient clinic, with 24-29 in-clinic appointments providing maximum 
treatment effect. Appointment adherence for patients with private commercial insurance is 
negatively associated with longer travel distance and difficulty paying out-of-pocket treatment bills, 
especially for patients from more deprived communities. Comparatively, appointment adherence for 
patients with Medicaid and military insurance (who do not have out-of-pocket payment 
requirements) is influenced by race and insurance-type differences. Faster initial behavioral progress 
is associated with consistently attending scheduled appointments for Medicaid and military patients, 
and attending fewer overall appointments for commercially-insured patients. 
Conclusions 
These results demonstrate the paucity of outcomes accountability systems in routine 
outpatient care for early childhood behavioral problems, and consequently, the lack of scientific 
information on real world practice effectiveness and factors influencing its outcomes. The latter two 
manuscripts illustrate how outcomes accountability data can be utilized to close this knowledge gap. 
Increased implementation of outcomes accountability systems in private outpatient behavioral 
practices and utilizing routinely-collected data to inform clinical practice can further ensure US 
behavioral health services successfully manage severe disruptive behavior problems in early childhood. 
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CHAPTER 1: OVERVIEW 
Disruptive behavior disorders (DBD) are among the most common mental health problems 
in young American children, and early-onset of DBD is predictive of lifetime psychological problems 
with critical societal and economic burdens. Past literature specific to healthcare outcomes for DBD 
in young children has focused on the efficacy of specific parent-directed behavioral therapy (PDT) 
treatment models from randomized control trials. A literature gap remains regarding how well PDT 
works in usual care, typically delivered in private outpatient settings, and the factors that influence its 
effectiveness. In the United States, behavioral health care effectiveness research has primarily been 
conducted in public mental health settings with samples of older children, often with multiple mental 
health conditions. Furthermore, although systems to routinely collect, assess, and provide feedback to 
improve outcomes are emphasized as critical components to improving children’s mental health care 
in the US, it appears that very few clinical settings have such accountability infrastructures focused on 
behavioral problems in young children.  
The following three manuscripts have two overarching purposes. The first purpose is to 
provide an update on the availability of outcomes accountability systems that address early childhood 
behavioral problems. The first manuscript seeks to accomplish this by conducting a scoping literature 
review of peer-reviewed English literature from 2005-2020 on outcomes accountability systems within 
routine outpatient mental healthcare specifically targeting or including young children with disruptive 
behaviors. The second purpose is to investigate clinical outcomes and factors that influence outcomes 
for young children with early-onset DBD using routinely collected data from a single, large outcomes 
accountability system in private outpatient practice. This purpose is addressed by both the second 
manuscript, a multi-variate regression analysis testing the association of appointment adherence with 
clinical outcomes by the last appointment for a specific patient population with early-onset DBD 
receiving in-clinic PDT, and the third manuscript, a multi-variate regression analysis assessing 




associations of travel distance, initial behavioral progress, out-of-pocket financial burden and 
neighborhood deprivation with appointment adherence for this patient population. There are no a 
priori hypotheses for the first manuscript. The second manuscript hypothesizes that patients with 
better appointment adherence in private outpatient care will have better outcomes by their last 
appointment, and that at least 20 in-clinic appointments are needed for maximum treatment effect. 
The third manuscript hypothesizes that longer travel distance and having un-paid out-of-pocket 
expenses, especially in the presence of greater neighborhood deprivation, reduce families’ 
appointment adherence, whereas faster initial behavioral progress is associated with greater 
consistency in attending scheduled appointments but fewer appointments attended overall. Chapter 5 
integrates these findings to discuss the current limits and value of outcomes accountability systems in 
private outpatient practice for early childhood behavioral problems in terms of implications for 
practice and policy. 
Manuscript One: Outpatient Outcomes Accountability Systems for Mental Health in Early Childhood: A Scoping 
Review of Availability 
The scoping review indicates a significant paucity of available systems within peer-reviewed 
literature, particularly none found in US outpatient settings. The two available studies found have 
limited generalizability to young American children with DBD, as one study targeted children in the 
Netherlands with language disorders, and the other investigated specific patient cases in the UK. 
Most US accountability efforts target residential and wraparound care for children with serious 
mental illnesses. Comparatively, routine care for common childhood behavioral and mental health 
problems lacks top-down incentives from policy-makers and payors as well as national-level 
collaborative efforts among providers to implement and utilize accountability systems. While 
challenges exist, there is a powerful call for action to systematically enhance behavioral healthcare 
treatment outcomes in order to mitigate long-term societal and economic burdens from poorly-




managed early childhood DBD. US behavioral healthcare providers and researchers should revisit 
using outcomes accountability systems in routine outpatient practice to meet this call. 
Manuscript Two: Identifying the Relationship between Appointment Adherence and Clinical Outcomes for Early 
Childhood Behavioral Problems Using Data from an Outcomes Accountability System 
This is the first of two studies demonstrating how data from an outcomes accountability 
system in US routine behavioral healthcare can help identify factors influencing treatment 
effectiveness for early childhood DBD. The study employed accountability data from a PDT-based 
private outpatient clinic to assess the association of appointment adherence (overall number of 
appointments attended and attending ≥ 75% of scheduled appointments) with the clinical outcome 
of reaching a mild behavior problem rating at the last appointment for typically-developing, 4-7 year-
old children with DBD. All patients attended on-site appointments at the clinic during their treatment. 
Results show attending 24-29 appointments provided maximum treatment effect – namely, 75% of 
patients reaching a mild last appointment behavior problem rating. Patients have higher odds of 
reaching optimal mild behavior outcomes if they have longer treatment courses and attend ≥ 75% of 
their scheduled appointments. Patients on Medicaid, with more severe initial levels of problem 
behavior, or who have siblings concurrently receiving treatment are less likely to reach mild behavior 
outcomes even with high appointment adherence. Studies like this can help close the knowledge gap 
regarding the ‘real world’ effectiveness of PDT in private outpatient care for early-onset DBD. 
Increased implementation of outcomes accountability systems and similar investigations using 
accountability data in other private practices can further enhance this knowledge base and improve 
management of severe disruptive behavior problems in early childhood. 
Manuscript Three: Comparing Effects of Cost and Initial Behavioral Progress on Service Utilization for Parent 
Management of Early Childhood Behavioral Problems 
The second of two studies employed outcomes accountability data to further assess how 
direct and indirect costs of care (un-paid out-of-pocket treatment charges and travel distance) as well 




as initial behavioral progress (behavior problem rating by the third appointment) influence 
appointment adherence for typically-developing, 4-7 year-old children with DBD receiving in-clinic 
care at the PDT-based private outpatient clinic. Two insurance groups are investigated: patients with 
private commercial insurance and varying out-of-pocket self-pay charges, and patients with Medicaid 
or military insurance with no out-of-pocket obligations. Results indicate worse appointment 
adherence for commercially-insured patients with higher costs, namely longer travel distances from 
their home to the clinic and un-paid out-of-pocket treatment charges, especially if also living in a 
more deprived neighborhood. For Medicaid and military patients (who do not have out-of-pocket 
charges), travel distance does not significantly affect appointment adherence, although Medicaid 
patients have poorer appointment adherence than military patients. Faster initial behavioral progress 
is associated with attending ≥ 75% of scheduled appointments among Medicaid and military 
patients, and attending fewer appointments overall for commercially-insured patients. Additionally, 
appointment adherence across all insurance-types is influenced by race differences, number of 
siblings in the household, as well as the severity and complexity of the child’s behavioral and mental 
health needs. This second study demonstrates how routinely-collected accountability data can be 
used to investigate factors associated with PDT service utilization for families of young children 
with disruptive behaviors across different socioeconomic groups. Parenting interventions in practice 
can be expensive; investigations like this one can help identify cost factors limiting the utility, and by 
extension success, of PDT in actual practice. 
  




CHAPTER 2: OUTPATIENT OUTCOMES ACCOUNTABILITY SYSTEMS FOR MENTAL 
HEALTH IN EARLY CHILDHOOD: A SCOPING REVIEW OF AVAILABILITY 
Introduction 
Assessing and improving the provision of mental healthcare for children is a fairly recent 
undertaking and presents a myriad of challenges (Garland et al., 2013; IOM, 2013). Of particular 
importance is evaluating treatment for children’s disruptive behavior disorders, the most common 
mental health problem among 4-7-year-old American youth and, if poorly managed, pose substantial 
risk of chronic emotional and behavioral disabilities, substance abuse, academic failure and crime 
(APA, 2013; Brookman-Frazee et al., 2009; Lavigne et al., 2014; Lochman et al., 2017; Shevlin et al., 
2017; Wertz et al., 2018). The cost of these problems on American public service systems can exceed 
$100,000 for a single individual by early adulthood, five times more than the costs of age- and 
demographically-matched peers without disruptive behaviors (Foster et al., 2005).  
Most American children receive routine behavioral treatment in private, typically 
academically-affiliated, outpatient clinics (Garland et al., 2013; Lochman et al., 2017). While there is a 
robust evidence base for the efficacy of behavioral interventions in treating early childhood 
disruptive behaviors (Boardman, 1962; Chorpita et al., 2011; Dishion et al., 2011; Eyberg et al., 2008; 
Forehand et al., 2013; Johnson & Katz, 1973; Michelson et al., 2013; Weisz & Gray, 2008), 
information on the ‘real world’ effectiveness of these interventions has been limited and variable, 
with particular knowledge gaps regarding factors influencing their effectiveness (Herschell et al., 
2004; Garland et al., 2013; Van Aar et al., 2017; Whipple & Lambert, 2011). 
  Outcomes accountability systems, also known as routine outcomes monitoring (ROM) or 
measurement feedback systems (MFS), specialize in evaluating and improving treatment effectiveness 
in routine practice. The basic components of an outcomes accountability system include mechanisms 
for the initial assessment of problems, frequent routine monitoring of clinical status, characterization 




of outcomes when treatment ends, and a feedback process for timely sharing of information with 
clinicians, supervisors and administrators (Bickman, 2008). Systems that characterize social and 
demographic factors, child clinical complexity, as well as parental health and functioning can provide 
further guidance as to what is needed to achieve optimal outcomes. Even a ‘basic’ outcomes 
accountability system is beneficial to patient, provider, and funders alike (Bickman, 2008; Bickman, 
2012). Routine monitoring of outcome metrics is the basis for quality assessment to determine whether 
interventions are meeting treatment targets, a foundational principle of a learning health system and 
critical for the development of evidence-based psychotherapy (Bickman, 2008; Eyberg, 2013; Scott & 
Lewis, 2015). When clinical progress is provided at consistent intervals during treatment, such 
feedback allows clinicians to make timely adjustments to therapy (Bickman, 2008; Lambert et al., 
2005). When deployed at a population level across child mental healthcare, such routine monitoring 
data has the potential of allowing public health professionals to measure actual effectiveness of 
treatment services in addressing child mental health problems – both in terms of how much (intensity) 
and how long (duration) is necessary for specific problems to decrease with each type of treatment, as 
well as the factors associated with different outcomes (Bickman, 2012). This has the potential to allow 
providers, funders, and policy-makers to better gauge the value and fit of different treatment practices 
in different patient contexts (Bickman, 2008; Bickman, 2012). For most routine care facilities, the 
limitation on financial resources makes it imperative that the facility is deploying the most cost-
efficient interventions (Garland et al., 2013). Also, with the passing of the Affordable Care Act (ACA) 
and Medicare Access and CHIP Reauthorization Act (MACRA), US policymakers, insurers, and the 
healthcare industry are emphasizing a payment model based more on service performance rather than 
volume. There are more than 24 “pay-for-performance” Medicaid and privately-insured 
reimbursement programs specifically targeting mental healthcare providers, with programs continuing 
to increase and incorporate more child mental health service systems (Bremer et al, 2008; Stewart et 




al., 2017). Initial efforts for quality monitoring have been in high-cost systems serving high-risk 
children with serious mental illness in residential or wrap-around care (Armstrong et al., 2014; 
Armstrong et al., 2016; Backer et al., 2015). Now, for reasons of efficiency, ethical care, and financial 
reimbursement, it is imperative for children’s outpatient mental healthcare providers to develop 
structures of care that support systematic measurement and improvement of treatment effects. 
  Despite the various rationales for outcomes accountability systems in children’s outpatient 
mental healthcare, there is a knowledge gap regarding how much this has been put into practice in 
usual care settings, especially clinics treating disruptive behavior problems in young children. 
Bickman’s commentaries (2008, 2012) refer to outcome accountability efforts across mental healthcare 
populations in general. Whipple and Lambert’s (2011) review of outcome measurement feedback in 
routine outpatient practice state that “there have been no studies on the impact of providing feedback 
to therapists about the treatment progress of their child and adolescent patients” (pg. 105). This 
manuscript seeks to ascertain whether outcomes accountability systems in children’s outpatient mental 
healthcare have appreciably expanded since these publications. 
Objective 
  A scoping review was conducted to summarize the research on current prevalence and stages 
of development for outcomes accountability systems in outpatient settings addressing early childhood 
behavioral problems, as well as to identify existing challenges. The following research questions were 
formulated: 1) Has the development of these systems expanded since Whipple and Lambert’s (2011) 
review? 2) To what extent have these systems expanded in American clinical populations? 3) What 
current challenges do routine outpatient providers face when implementing outcomes accountability 
systems within their practice? We hope this review better informs US policy-makers, practitioners and 
researchers on next steps to improve accountability systems for young American children in mental 
healthcare. 






The review consisted of peer-reviewed book chapters and journal articles (editorial, 
commentary, reviews, and empirical studies) since 2005 in PSYCINFO detailing outcomes 
accountability systems for children’s mental healthcare services. A medical librarian experienced in 
performing literature reviews assisted in developing and reviewing the following search strategy: 
Subject terms consisted of “measurement feedback system” OR “measurement feedback” OR 
“routine outcome monitoring” OR “accountability system” OR “learning health system”; primary 
keywords in past literature to describe accountability systems. Additional PSYCINFO limiters were 
“Peer Reviewed” only, Publication Year from 2005 onwards, and “English” language. Age limiters 
were not restricted to pediatric age groups only (i.e., <18 years old) in order to minimize exclusion 
of outcomes accountability literature that included both adult and pediatric clinical populations. 
Searches were conducted with one subject term at a time to yield as many publications as possible. 
Study Selection 
 100% of PSYCINFO titles and abstracts were screened for eligibility by HYL, who evaluated 
each returned result for publication type (i.e., book chapter/editorial/commentary, review article, 
empirical article), focus areas in relation to outcomes accountability systems, setting, and journal name 
(if article). Duplications were eliminated. Publications eligible for full-text review targeted outcomes 
accountability systems in clinical settings that monitored mental health symptomology and behavioral 
improvement, with focus areas on outcomes accountability system design, implementation, 
assessment of or impact on clinical outcomes, and areas for outcomes improvement. Exclusions were 
publications on outcomes accountability in non-clinical settings (i.e., schools) or non-mental health 
settings, assessment of non-clinical outcomes (i.e., scholastic performance, professional competence, 
or organizational performance), standardized scale psychometrics for diagnostic purposes, factors 




impacting mental disorders unrelated to outcomes accountability, comparative effectiveness of 
different treatment models, or quality of care issues tangential to clinical outcomes (i.e., clinician 
fidelity to practice guidelines and/or standard of care, therapeutic alliance, shared decision making 
between clinician and the patient and/or patient’s family in the treatment process). Additionally, we 
excluded publications that generally discussed ethical concerns and implications of data-driven care. 
Exceptions were publications on developing a scale to measure implementation fidelity or impact of 
an accountability system on clinical outcomes, or using accountability data to assess predicting factors 
on clinical outcomes. HYL then conducted a full-text review on the remaining publications to identify 
those that targeted pediatric populations, particularly non-adolescent children (i.e., <10 years old). 
Exclusions were publications that addressed the general (i.e., non-age specific) patient population or 
focused on adolescent and/or adult patients. Two co-authors independently reviewed all selection 
results. Data were extracted from all publications meeting the inclusion criteria.  
Data Extraction 
   A data extraction form (Appendix) was developed including Title, Author(s), Publication Date 
and Year, Publication Type, Journal Name (if article), Description (of the publication’s focus or topic 
areas for outcomes accountability in mental healthcare clinics), Focus Area(s) (publication’s 
contribution to a specific stage of development for outcomes accountability systems, using Taylor et 
al. (2017)’s application of the Plan-Do-Study-Adjust framework; “plan” publications focused on 
system design, “do” publications focused on implementation, “study” publications focused on 
assessment of or impact on clinical outcomes, and “adjust” publications focused on outcomes 
improvement), Country, Setting, Target Patient Population(s), Review Type (if non-empirical review 
article), Study Design (if empirical article), Key Findings, and Strengths and Limitations (regarding 
knowledge or gaps thereof on outcomes accountability systems addressing young children’s behavior 
problems). Studies were extracted in ascending order by publication date (most distant to most 




recent). When previously unidentified measures were detected, they were added as new columns and 
their data extracted. If a measure was encountered that had previously been identified, its presence 
was noted in the corresponding column. Data extraction was first conducted by a single reviewer 
[HYL], with additional review by co-authors.  
Data Analysis 
 Data analysis was conducted differently based on publication type. Key insights from book 
chapters, editorials and commentaries were summarized descriptively. Review articles and empirical 
articles were summarized in a tabular format. Analysis then focused on level of development in and 
utilization of outcomes accountability systems to address behavioral problems of young children, with 
particular emphasis on US clinical populations as compared to that of other countries. We also 
discussed key barriers to development and utilization. 
Results 
Search Strategy 
 Search results included literature listed in PSYCINFO as of January 17, 2021. The search of 
PSYCINFO yielded 389 records, of which 338 were unique. After title and abstract review, 205 of 
the 338 records were excluded due to focusing on outcomes accountability in school (n=96) or non-
mental health settings (n=15), assessment of non-clinical outcomes (n=20), standardized scale 
psychometrics (n=14), factors impacting mental disorders unrelated to outcomes accountability 
(n=8), comparative effectiveness of different treatment models (n=7), quality of care issues 
tangential to clinical outcomes (n=42), or ethics of data-driven care (n=3). The remaining 133 
records (39% of the unique records) underwent a full-text review, of which 105 records were further 
excluded due to targeting outcomes accountability systems for the general mental health population 
(n=36), adults (n=57), or adolescents (n=12). 28 records (8% of the unique records), consisting of 3 




editorials, 4 commentaries, 4 reviews, and 17 empirical studies, were included for data extraction 
(Figure 1). 
Figure 1  
PRISMA flow chart of literature selection 
 
389 records identified through 
PSYCINFO database 
searching 
338 non-duplicated titles and 
abstracts reviewed 
133 full-text reviewed 
28 full-text included in this 
review 
Editorials (3), Commentaries (4), 
Reviews (4), Empirical Studies (17) 
 
51 duplicates removed 
205 records excluded 
SCHOOL SETTING: 96 
NON-MENTAL HEALTH SETTING: 15 
NON-CLINICAL OUTCOMES: 20 
STANDARDIZED SCALE PSYCHOMETRICS: 14 
 FACTORS IMPACTING MENTAL DISORDERS: 8 
COMPARATIVE EFFECT OF TX MODELS: 7 
TANGENTIAL QUALITY OF CARE ISSUES: 42 
ETHICS OF DATA-DRIVEN CARE: 3 
 
105 full-text excluded 
GENERAL PATIENT POPULATION: 36 
ADOLESCENT PATIENTS: 12 
ADULT PATIENTS: 57 





  Figure 2 illustrates the frequency of publications on outcomes accountability systems for 
young children from 2005-2020. From 2005-2011, there was 1 publication per year on average. After 
2011, the number of publications per year doubled before peaking at 5 in 2016 and decreasing to 2-3 
per year in recent years. Table 1 indicates the frequency of publications by journal. Over half of the 
literature were published in two journals: Administration and Policy in Mental Health and Mental 
Health Services Research (n=11, 39%) and Child and Adolescent Mental Health (n=4, 14%). The 
remaining 13 articles were published in 10 journals representing clinical pediatric psychology and 
psychiatry, developmental medicine and neurology, or child and youth services.  
Figure 2 

































Frequency of publications (N=28) by journal 
Journals (n=12) n (%) 
Administration and Policy in Mental Health and Mental Health Services Research 11 (39%) 
Child and Adolescent Mental Health 4 (14%) 
Journal of the American Academy of Child and Adolescent Psychiatry 2 (7%) 
Clinical Child Psychology and Psychiatry 2 (7%) 
Developmental Medicine and Child Neurology 2 (7%) 
Research in Developmental Disabilities 1 (4%) 
Current Opinion in Psychiatry 1 (4%) 
Residential Treatment for Children & Youth 1 (4%) 
The Cognitive Behaviour Therapist 1 (4%) 
Journal of the Canadian Academy of Child and Adolescent Psychiatry 1 (4%) 
BMC Psychiatry 1 (4%) 
Child and Youth Care Forum 1 (4%) 
 
Table 2 summarizes findings from the 17 empirical articles on the current stages of 
development on outcomes accountability systems for young children in various clinical settings. 
Systems in routine outpatient care were rarely identified, with 12 of the 17 publications concentrating 
on outcomes accountability efforts in more extensive public mental health, residential, and 
wraparound services for high-risk children (Bruns et al., 2016; Kotte et al., 2016; Lowes et al., 2017; 
Lyon et al, 2015; Lyon et al., 2017; Milette-Winfree et al., 2019; Nijhof et al., 2017; Tsai et al., 2016), 
or across a national healthcare system – i.e., the UK’s Child and Adolescent Mental Health Services 
(CAMHS) (Batty et al., 2013; James et al., 2015; Norman et al., 2014; Waldron et al., 2018). Of the 




remaining 5 studies, 3 investigated systems in outpatient services for children with common behavioral 
and mental health problems who were older (averaging 10-12 years old) and had multiple mental health 
conditions (Sale et al., 2020; Van Sonsbeek et al. 2014, 2020). Nonetheless, these 3 studies do suggest 
that strong clinician and patient family buy-in to accountable care as well as high implementation 
fidelity of the accountability system can lead to faster treatment progress and better child mental health 
outcomes in routine outpatient care. The 2 remaining studies did investigate outpatient systems 
specific to early childhood populations. Vermeij et al. (2019) explored clinical and parental stress 
factors impacting treatment outcomes for 3-4 year-old, developmentally-delayed children receiving 
routine outcomes monitoring at an outpatient center specializing in early language interventions. While 
Vermeij et al. (2019) illustrated how clinical factors (in this case, baseline child behavior problem level, 
language capabilities, and level of parental stress) incorporated within outcomes accountability systems 
can be used to provide further insight on covariates influencing early childhood clinical outcomes (in 
this case, severity of receptive and expressive language skill problems), the study’s specific findings 
have limited generalizability beyond children with language disorders. Emanuel et al. (2014) illustrated 
how a goal-based outcome measure that is generated with parents of typically-developing children 
aged 9 years-old and younger with disruptive behaviors may enhance the family’s treatment 
engagement and consistency in tracking outcomes data. The study offers promising results on the type 
of outcome measures that are most meaningful to use in early childhood outpatient systems; however, 
the findings are based on select case studies and have unknown generalizability to larger clinical 
populations. 










Description Country - 
Setting 
Study Design Target Patient 
Population(s) 
Key Findings Strengths and 
Limitations 
Batty et al. 
(2013) 
Do Assess how much 
CAMHS 
practitioners are 
using ROM data in 








































lack of leadership 
support to use 
data as feedback 
for treatment or 
program 
improvement, and 
lack of training 
support. 
Strengths: Findings 
have high internal 
validity (are from 











may have limited 
generalizability to 
non-UK settings.  






and barriers to 
implementing an 
USA (MD, 
IN, CA, WA) 
– 5 public 
Qualitative Young children 
Adolescents 
MFS is most 


















included 1) results 
from a needs 
survey to national 










the MFS to 18 
clinical staff across 
5 clinical sites; and 
3) analysis from 
surveys and focus 
groups on usability 








one care provider, 
















patients and clinical 
























study on the 
clinical feasibility 













measures in  
Strengths: Details a 
type of outcome 
measurement that 
may be more 
appropriate for 








































based on specific 
cases in one 
therapeutic setting; 
generalizability 




therapeutic settings.  





studies (2) on how 
session-by-session 
ROM for CAMHS 
may be beneficial 
to clinicians and 
clinical practice, 
and how widely 
implemented 
ROMs are in 
CAMHS. Study 1 
conducted focus 








































have high internal 
validity (are from 
















the utility of 
session-by-session 
ROM in CAMHS. 
Study 2 surveyed 




on their usage of 
the ROM in 
practice. Outcome 









data in standard 
practice to help 
patients. 




Kotte et al. 
(2016) 
Do Assess facilitators 
and barriers to 
rolling out a 






used was the Ohio 
Scales. 















of MFS included 
clinicians’ and 
patients’ value 









clinicians, and task 
overload to track 

















may have limited 
generalizability to 











Study Compare effect on 
healthcare 
utilization and 
costs for a LHS 
called LPEP, 
which was 
developed for a 
specialized clinic 
for children with 
severe cerebral 
palsy (CP) in a 
children’s hospital 
– and two control 
groups (a pre-
LFEP group which 
included the same 




didn’t participate in 
LFEP at the same 










































LPEP group had 
significant 
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Clinic targets early 
childhood patients 
(mean age of LPEP 
group was 6 years 
old). Provides 
detailed information 
on how to develop 
a system that 
improved health 
outcomes and 

























focused on service 
utilization and not 
behavior or 
symptom change. 








































supports to sustain 
usage, such as 



















licensed clinicians in 
public mental 
healthcare practice.  
 
Limitations: Clinic 









Lyon et al. 
(2017) 
Plan Characterize the 
applications for 
youth service 
delivery systems in 
Washington State 
and assess the 






Qualitative Young children 
Adolescents 
 
Half of programs 
who submitted a 
survey indicated 
quality assurance 
practices of using 
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high quality ROM 
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or research-base 
for their practices.  
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the Ohio Scales is 
associated with 
case managers 
who report lower 
burnout, longer 
work experience, 
and lighter patient 
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assent to use of 
their data are 
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be Caucasian and 
have more severe 
clinical profiles 
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UK (London) 
– two urban 
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levels across two 
CAMHS clinics 
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use ROM data as 
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and the ethics of 
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generalizability to 
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Sale et al. 
(2020) 
Study Assess how much 
amount of MFS 
usage impacts rate 
of clinical 
symptom 
reduction, as well 
as factors that 
influence MFS 
usage. Measures 
used were the Y-

























Higher MFS usage 
led to faster 
symptom 
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greater MFS usage 
than patients 
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10-11 years old, and 
had a variety of 
psychological 
problems). Results 
may have limited 
generalizability to 
private outpatient 
settings with higher 
socioeconomic 
groups 




Tsai et al. 
(2016) 
Adjust Assess the amount 
of data needed to 
reliably predict 
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much measurement 


























Study To assess the 























Conditions 2 and 
3 will lead to 
greater and faster 
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than Condition 1. 
Results indicated 
Strengths: Strong 
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limited power due 
to excluding 
~80% of their 
eligible study 
population and 
low adherence by 
clinical staff to 
ROM feedback 
protocols in each 
condition.  
Limitations: Trial 
included only ~20% 
of original eligible 
sample, with low 
implementation 
fidelity. Young child 
group is still older 
(average age is 12 
years old) and has 
more complex 




















Young children  






analysis on factors 
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level of parental 
stress) impacting 
clinical outcomes 








SELT for language 
skills, the CBCL 
and C-TRF for 
behavior problem 
level, and the PSQ 
for parenting 
stress. 






delay and language 
disorders) 



















for young children. 
 
Limitations: Dataset 
focuses more on 
young children with 
language disorders 
and not specifically 
behavioral 
problems. Results 






Do Assess clinician 
experiences of 




an urban CAMHS 




























Clinician usage of 




had more positive 
attitudes more 
likely to use ROM. 
Barriers to ROM 
usage was lack of 













33% of eligible 
clinicians 
participated. Clinics 






were done at the 
beginning after 
implementation 
and 6 months 
post-
implementation, 









progress, poor IT 
support, clinician 
burnout, ethical 
concern of how 
data is being used 
by leadership or 
policymakers, and 
feeling like the 
ROM is a top-
down directive 










may have limited 
generalizability to 
non-UK settings 
a. Focus areas are Plan, Do, Study, Adjust. “Plan” publications provide theoretical basis or best practice suggestions to the building or 
implementation of outcomes accountability systems. “Do” publications focus on implementation of outcomes accountability systems. 
“Study” publications either evaluate the impact of outcomes accountability systems on treatment outcomes or utilizes accountability data 
to determine outcomes. “Adjust” publications focus on factors influencing outcomes and accountability practices, and provides 
suggestions for outcomes improvement. 
 
Note. Listed below are acronyms in the order they appear in the table for different types of outcomes accountability systems, specific mental 
health services or programs, and standardized assessments to measure outcomes or clinical characteristics of the child or parent. 
Outcomes accountability systems: routine outcomes monitoring (ROM), measurement feedback system (MFS), Learn from Every Patient 
(LFEP), learning health/care system (LHS). 
Services and programs: Child and Adolescent Mental Health Services (CAMHS), Children and Young People’s Improving Access to 
Psychological Therapies (CYP-IAPT) program. 
Standardized assessments: Health of the Nation Outcome Scales for Children and Adolescents (HoNOSCA), Strengths and Difficulties 
Questionnaire (SDQ), Children’s Global Assessment Scale (C-GAS), Commission for Health Improvement Experience of Service 
Questionnaire (CHI-ESQ), Children and Young People’s Improving Access to Psychological Therapies (CYP-IAPT) questionnaire, Youth 
Outcome Questionnaire-30 (Y-OQ), Brief Problem Checklist (BPC), Schlichting Receptive Language Test (SRLT), Peabody Picture 




Vocabulary Test III-Netherlands (PPVT-III-NL), Schlichting Expressive Language Test (SELT), Child Behavior Checklist (CBCL), Caregiver-
Teacher Report Form (C-TRF), Parenting Stress Questionnaire (PSQ). 
 
  




Summaries from the 4 review articles (Table 3), as well as descriptions from the 7 editorials 
and commentaries offer further insight on challenges facing implementation of routine accountable 
care for children’s mental health in the US and internationally.  
In the US, Hamilton and Bickman’s (2008) editorial asserted children’s outpatient mental health 
services ought to routinely assess child behavior status during and at the end of treatment to provide 
timely improvements to treatment as well as assess overall treatment effectiveness. However, multi-
level challenges existed to implement outcomes accountability systems within usual care. There were 
four barriers limiting adaptation of such practices, namely 1) lack of financial incentives from policy-
makers or payors, with mental healthcare being widely reimbursed based on fee-for-service rather than 
performance-based payment, 2) organizational leadership or state funder inertia to use data to justify 
appropriate usage of evidence-based practice and mental health funds to address patient needs, 3) lack 
of information on which outcome measures most meaningfully capture treatment effectiveness in 
usual care, and 4) lack of clinician training and accreditation on how to use outcome measurement 
and feedback to optimize clinical care (Hamilton & Bickman, 2008). Reviews by Kelley & Bickman 
(2009), and Seidman et al. (2010) provided initial suggestions to address some of these challenges, 
namely for outcomes accountability systems to incorporate more multi-dimensional assessments that 
provide meaningful data on patient progress and treatment success at the patient family, clinician, 
organizational, and policy-maker levels, as well as for systems to have a data infrastructure that is user-
friendly and flexible enough to incorporate feedback from each level. Garland et al. (2013)’s review 
presented a more comprehensive framework to guide outcomes accountability at each level, starting 
with how policymakers could provide more incentives supporting outcomes accountability in US 
children’s mental healthcare, which would then facilitate provider organizations to build accountability 
infrastructure that meaningfully informs treatment progress, outcomes, and cost, as well as training 
programs for clinicians to meaningfully use outcomes data to enhance their therapy. Patient families 




could then use accountability data to compare quality of services and better understand the value of 
accountable care. However, the policy-level financial incentives within Garland et al. (2013)’s 
framework relied strongly on routine outpatient clinics being part of larger integrated health systems 
with coordinated, wraparound services. With most outpatient services in the US remaining within 
private clinics, this may explain why as late as 2019, lack of top-down initiative and inadequate clinician 
support continued to hinder implementation fidelity and sustainable outcomes monitoring throughout 
usual care (De Jong, 2016; Liu et al., 2019). A related finding was that usual care clinicians, patients, 
and patient families have generally pessimistic or ill-informed views towards measurement feedback 
and outcomes accountability practices, resulting in most outcomes accountability systems being 
implemented as special research projects (De Jong, 2016). The limited support for outcomes 
accountability systems in routine practice also introduced gaps in knowledge across mental health age 
groups. Namely, there remains a severe lack of information on the impact of outcomes accountability 
systems in outpatient mental healthcare for early childhood patients (De Jong, 2016). For behavioral 
outpatient care specifically, De Jong’s (2016) commentary identified only two studies conducted with 
adolescent populations (Bickman et al. 2011, 2014), with none to date in younger populations.  
In contrast to the US, since the early 2000’s, the UK has had a consortium of service providers, 
funders, service user groups and researchers (namely the Child Outcomes Research Consortium) to 
systematically develop best practice guidelines on outcome measures across all CAMHS clinical 
settings and clinical populations, as well as optimal infrastructure design and clinician support to 
enhance outcomes monitoring and feedback (Ford et al., 2006; Wolpert et al., 2012). Resultingly, much 
of the outcomes accountability work in the UK focused on implementation fidelity disparities across 
CAMHS clinical settings and pediatric populations, with very sparse research targeting specific clinical 
settings or patient groups. However, similar implementation challenges as that found in the US 
included low buy-in or usage by clinicians and families, suboptimal system design and clinician 




training, as well as concerns regarding outcome measure validity and ability to meaningfully 
encapsulate patient’s problems (Fleming et al., 2016). On the other side of the spectrum, outcomes 
accountability work in Canada is only in its infancy, with recent commentaries being calls to action to 
adopt routine outcomes monitoring and/or measurement feedback for residential clinics that see high-
risk children or children with severe neurological disabilities (McLennon, 2015; Stevenson, 2017).  
  




Table 3  








- Setting  
Target Patient 
Population(s) 




Adjust Summarize lessons 
learned from 

















how best to help 
young people with 
mental health 

























and usage of 




Lessons focus on how 
to better integrate 
research, evaluation, 
and practice within 
children’s mental 
healthcare ROMs once 
they are implemented.  
 
Limitations: 




initiative to implement 
ROMs across the 
board. Unknown how 
generalizable to other 















Model suggests the 
following factors to 
improve outcomes 
Strengths: Expands 
upon Kelly & Bickman 
(2009)’s and Seidman 
















level framework to 
improve children’s 
mental healthcare 
by increasing a) 































outcomes, and cost 
to obtain 
outcomes, 3) train 
clinicians on how 
to collect and 
meaningfully use 
outcome 
monitoring data to 
enhance therapy, 
and 4) educate 
patient families on 
differential quality 
in providers and 
value of outcomes 
monitoring. Model 




et al. (2010)’s reviews 
by providing a more 
detailed framework on 
actions needed at 
different service levels 
to support outcome 
monitoring and overall 
improvement of US 
children’s mental 
healthcare, with 
particular focuses on 
routine outpatient care. 
 
Limitations: Proposal 
only; challenges, such 
as inertia among US 
policymakers and 
payors to create 
outcomes 
accountability 
incentives for mental 
healthcare and lack of 
trust and value placed 
by mental health 
practitioners on 
outcome assessments, 
make it difficult to 
know how successful 
the framework can be 




continue to remain 





efforts with policy 






and adherence in 
routine outpatient 
settings, which may 
be facilitated by 
integrating private 





clinics, which suggests 
separate policy efforts 
from that of hospital 





Plan Review of 
literature 
published in 2008 
to provide 
suggestions on 
























when used, do 
enhance clinical 
care and patient 
outcomes. Top-
down policy 
incentives at the 




the primary barriers in 
the lack of evidence-
based assessment or 
MFS implementation 
for US children’s 




only; unknown when 
or if the suggestions 
will be translated into 
action. 





feedback to be a 
























































level MFS are to 
evaluate, further 
develop, and 
validate high quality 
assessments that 
can be the most 




suggestions on the 
levels of measurement 
feedback needed to 
support an effective 
MFS for US children’s 




Theoretical in nature; 
unknown how 
practical it is to 
implement the 
framework in actual 
practice in the US. 







feedback at each 
level; and develop a 
data infrastructure 
model and identify 
resources needed to 
support flexibility 




a. Focus areas are Plan, Do, Study, Adjust. “Plan” publications provide theoretical basis or best practice suggestions to the building or 
implementation of outcomes accountability systems. “Do” publications focus on implementation of outcomes accountability systems. 
“Study” publications either evaluate the impact of outcomes accountability systems on treatment outcomes or utilizes accountability data 
to determine outcomes. “Adjust” publications focus on factors influencing outcomes and accountability practices, and provides 
suggestions for outcomes improvement. 
 
Note. Listed below are acronyms in the order they appear in the table for different types of outcomes accountability systems, as well as specific 
mental health services or programs. 
Outcomes accountability systems: routine outcomes monitoring (ROM), measure feedback system (MFS) 









There is a general paucity of outcomes accountability systems in routine outpatient care for 
early childhood behavioral problems. Since 2005, only 2 peer-reviewed studies specific to the design, 
implementation, study, or improvement of outcomes accountability systems targeted outpatient 
behavioral outcomes for young children. These publications were conducted on patient populations 
within the UK and Netherlands. To date, there is no study specifically investigating outcomes 
accountability systems and associated clinical outcomes for early childhood behavioral problems in 
US outpatient settings. 
Unique challenges exist for the US, as it lacks top-down incentives from policy-makers and 
payors as well as national-level collaborative efforts among providers to develop, implement and 
meaningfully use outcomes accountability systems within routine care for common childhood 
behavioral and mental health problems. Consequently, outcomes accountability work has been 
focused on serious mental illnesses and slow to develop for early childhood behavioral problems, 
with most reviews on US children’s routine mental healthcare concentrating on design and 
implementation feasibility of outcomes accountability systems rather than assessing their impact on 
clinical outcomes and identifying areas for improvement.  
While a knowledge gap exists for early childhood outpatient systems, there are still questions 
regarding the current challenges that US private outpatient providers face when implementing 
outcomes accountability systems within their practice. While past reviews indicate multi-level 
challenges targeting policy-makers, organizations, clinicians, and patient families in routine mental 
healthcare (see: Garland et al., 2013; Kelley & Bickman, 2009; Seidman et al., 2010), it isn’t clear 
which of these challenges takes precedence currently, especially in light of the novel coronavirus 
pandemic and its impact on mental healthcare priorities (Ingoglia, 2020). Perhaps the next steps to 
address this knowledge gap are qualitative studies on current challenges facing the practice of 




outcomes accountability in private outpatient clinical settings, particularly those serving early 
childhood populations. 
Limitations 
There were several limitations to the breadth and verification of data within this scoping 
review. This review was only limited to one search engine (PSYCINFO). While a wider search of the 
same criteria on other search engines (e.g., Cochrane Reviews, SCOPUS, Web of Science, EMBASE, 
PubMed) may yield a greater breadth of eligible publications, the authors judged PSYCINFO would 
provide the most relevant information regarding outcomes accountability work specific to mental 
health populations. Eligible literature was restricted to peer-reviewed publications. However, since 
the review findings indicate much of the work in the UK had national-level government support, 
there may be relevant government publications, regulatory or unpublished trial data, white papers, 
and conference presentations that could potentially further fill the knowledge gaps on the breadth 
and scope of outcomes accountability system development for young children’s behavioral 
healthcare. Likewise, eligible publications were limited to only those in English. As one of the 
studies on early childhood outpatient systems was conducted in the Netherlands, there may be 
relevant non-English publications that discuss outcomes accountability work for young children’s 
behavioral healthcare that is not found in the English-only literature. A follow-up systematic review 
effort would better address the limitations in this study and yield more comprehensive information 
on the development of outcomes accountability systems addressing early childhood behavioral 
problems.  
Conclusion 
This scoping review illustrates the dramatic lack of scientific information regarding 
outcomes accountability systems in outpatient settings for early childhood behavioral problems. In 
particular, there are no peer-reviewed publications on such systems to monitor, assess, and improve 




behavioral outcomes for young American children with disruptive behavior problems, who 
constitute the majority of children seen in outpatient mental healthcare. While it is challenging to 
implement outcomes accountability systems, there are powerful voices calling for behavioral 
healthcare to systematically enhance treatment outcomes in order to mitigate long-term societal and 
economic burdens from poorly-managed early childhood disruptive behavior disorders (APA, 2013; 
Brookman-Frazee et al., 2009; Foster et al., 2005; Lavigne et al., 2014; Lochman et al., 2017; Shevlin 
et al., 2017; Wertz et al., 2018). As such, an opportunity exists for US mental healthcare service 
systems, clinical practitioners and researchers to improve treatment accountability for young 
American children with significant disruptive behavior problems. 
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CHAPTER 3: IDENTIFYING THE RELATIONSHIP BETWEEN APPOINTMENT 
ADHERENCE AND CLINICAL OUTCOMES FOR EARLY CHILDHOOD BEHAVIORAL 
PROBLEMS USING DATA FROM AN OUTCOMES ACCOUNTABILITY SYSTEM 
Introduction 
Early childhood disruptive behavior disorders (DBD) are among the most common mental 
health problems in young American children. Persistent DBD’s are predictive of lifetime 
psychological problems that can create significant personal, societal and economic burdens (APA, 
2013; Brookman-Frazee et al., 2009; Lavigne et al., 2014; Lochman et al., 2017; Shevlin et al., 2017; 
Wertz et al., 2018). Most studies on DBD healthcare outcomes for young children have been 
randomized control trials investigating the efficacy of parent-directed behavioral therapy (PDT), also 
known as parent management training, which is the evidence-based treatment of choice for 
disruptive behaviors (e.g., Chorpita et al., 2011; Dishion et al., 2011; Eyberg et al., 2008; Forehand et 
al., 2013; Johnson & Katz, 1973; Michelson et al., 2013; Weisz & Gray, 2008). The latest meta-
analysis on PDT trials for disruptive child behaviors indicates a 20-40% efficacy by the end of 
treatment (Van Aar et al., 2017). However, there is limited information on if this efficacy for PDT 
translates to routine clinical practice or usual care (Chorpita et al., 2005; Herschell et al., 2004; 
Garland et al., 2013; Michelson et al., 2013; Van Aar et al., 2017; Whipple & Lambert, 2011).  
Treatment for disruptive behavior is most effective when children are relatively young 
(Lochman et al., 2017; Wertz et al., 2018). American children typically receive such treatment in 
private outpatient clinics (Garland et al., 2013; Lochman et al., 2017). In contrast, behavioral health 
care effectiveness research has primarily been conducted in public residential or day-treatment 
mental health programs, which typically see older adolescent patients with multiple mental health 
conditions and utilize treatment methods that are not PDT-specific (See Brookman-Frazee et al., 




2009; Brookman-Frazee et al., 2010; Brookman-Frazee et al, 2016; Mueller et al., 2010; Wilkie et al., 
2018).  
Two studies that did focus on early childhood DBD treatment effectiveness in private, 
outpatient clinics were a clinical trial in the US and a quasi-experimental comparative effectiveness 
study in Italy (e.g., Lindhiem & Kolko, 2010; Muratori et al., 2017). The US trial compared 
community/in-home delivery with clinic delivery of an intervention that included parent-
management training and child cognitive behavioral therapy (CBT) among 6-11-year-old children 
with moderate to severe DBD. The study’s in-clinic treatment effect by the last session was a 50% 
reduction from baseline behavior problem levels. This was also the in-clinic treatment condition’s 
maximum effect, and it required an average of 23 sessions to achieve (Lindhiem & Kolko, 2010). 
The Italian study investigated treatment outcomes for 8-9-year-old children with moderate-to-severe 
DBD attending outpatient clinics specializing in intensive CBT, regular CBT, and psychodynamic 
and play therapy (Muratori et al., 2017). Contrary to the US trial, the Italian study showed minimal 
behavior problem reduction (15-28%) by the end of treatment across programs. Due to the 
variability in these study populations, designs and results, no conclusions can be reached regarding 
the effectiveness of treating DBD in private outpatient practice. The dearth of this type of practice-
based research can be attributed in part to the lack of systems for monitoring children’s outcomes in 
routine practice.  
How outcomes accountability systems can help 
Outcomes accountability systems, also known as routine outcomes monitoring (ROM) or 
measurement feedback systems (MFS), are designed to evaluate, provide feedback and improve 
treatment effectiveness in routine practice (Bickman, 2008; Bickman, 2012). However, behavioral 
healthcare systems frequently lack data infrastructures to monitor and provide feedback to clinicians 
regarding the outcomes of the children they treat (De Jong, 2016; Garland et al., 2013; Hamilton & 




Bickman, 2008; Liu et al., 2019). Although there is increasing pressure to enhance treatment 
outcomes as insurance reimbursements increasingly become based on performance rather than fee-
for-service models (Bremer et al., 2008; Stewart et al., 2017), only two peer-reviewed publications 
discuss outcomes accountability systems for behavior problems in children less than 10 years old 
(e.g., Emanuel et al., 2014; Vermeij et al., 2019). Moreover, they both have limited generalizability to 
young American children with DBD; neither involved PDT and one study targeted children in the 
Netherlands with language disorders (Vermeij et al., 2019), while the other study investigated 
specific patient cases in the UK (Emanuel et al., 2014).  
As a consequence of the significant knowledge gap regarding the ‘real world’ effectiveness of 
PDT in private outpatient practice for early childhood DBD among American children, we have 
undertaken a study using data from an outpatient outcomes accountability system in a large, multi-
site pediatric behavioral health care system to help demonstrate the utility of these systems. Over the 
past nine years, we designed, developed and deployed an outcomes accountability system in a private 
outpatient clinic system specializing in PDT for early childhood behavioral problems (Yu-Lefler et 
al., 2019). This system, which includes both routine outcomes monitoring and feedback capabilities, 
incorporates administrative data (demographic, appointment information) and baseline clinical 
assessments collected as part of “usual care” with session-by-session behavior data to provide 
clinicians and clinical leadership with timely, customized reports on individual patients’ treatment 
progress and population-based clinical outcomes. Clinicians and leaders use the data to make 
improvements to treatment plans and clinical programs to better address patient needs and optimize 
outcomes.  
We investigated the association of appointment adherence (number of appointments 
attended overall and consistency in attending scheduled appointments) with end-of-treatment DBD 
clinical outcomes for young American children attending an in-clinic PDT program, while adjusting 




for demographic, clinical and service differences. Based on past literature (Lindhiem & Kolko, 2010) 
and pilot findings from this clinic (Yu-Lefler et al., 2019), we hypothesized a strong positive 
relationship between outcomes at the end of treatment and appointment adherence, and that 
treatment would need at least 20 appointments for maximum treatment effect. 
Methods 
Setting 
The setting was an academically-affiliated, private outpatient behavioral clinic of a large 
pediatric hospital in the US mid-Atlantic region that treats mental and neurological conditions. The 
clinic provided in-clinic behavioral assessment and PDT at four locations (sites) every year to over 
2000 typically-developing children with significant behavior problems. After the initial 90-minute 
evaluation appointment, follow-up appointments usually lasted about an hour and occur, on average, 
once every 1-2 weeks. Over 98% of the clinic’s patient population were 9 years old or younger, with 
66% between 4-7 years old. In 94% of patient cases, the mother was the primary caregiver 
responsible for the child’s treatment, with the remaining 6% consisting of fathers, extended family 
(i.e., grandparents, aunts/uncles), or foster parents. Families varied in their socioeconomic and 
demographic profiles, as well as their insurance-type (self-pay, Medicaid, commercial, and military) 
(See Table 1). The clinic was regionally-accredited, with an American Psychological Association 
accredited doctoral internship and post-doctoral fellowship training program. Licensed doctoral-
level staff psychologists supervised all therapy conducted by masters-level doctoral interns (in the 
last year of their PhD or PsyD program) as well as postdoctoral fellows. Medicaid patients were 
treated by the doctoral interns, whereas patients with other types of insurance could be treated by 
clinicians any at experience level. The Institutional Review Boards of the pediatric hospital and its 
affiliated university approved this study.  
Sample 




Study participants were 4-7-year-old patients who had in-clinic treatment courses beginning 
during the period July 1, 2016 to June 30, 2018, attended at least 2 appointments during their 
treatment course (intent-to-treat), and had at least one DBD target behavior (i.e., Aggression, Anger 
Management, Disruptive Behavior, Non-Compliance, Property Destruction, or Tantrums). A 
patient’s treatment course was the time between the initial appointment to the last attended 
appointment before service discharge or inactivity in attending appointments exceeding 90 days. All 
participants were either discharged or inactive in services for least 90 days prior to the time of 
analysis. For patients with more than one course of treatment in this time period, only the first 
treatment course was included. The total sample consisted of 1,211 DBD patients who represented 
80.6% of all inactive, 4-7 year-old patients with intent-to-treat treatment courses in that time period.  
Data Collection and Variables 
Variables used for this study were abstracted from the clinic’s outcomes accountability 
system, patient’s electronic health record (EHR), or public census data, as described below. 
Dependent Variable: Children’s Clinical Outcome 
 
Mild Behavior Problem Rating at Last Appointment. The optimal clinical outcome by 
the end of treatment was the patient’s target behavior(s) reaching an overall “mild” behavior 
problem level by their last appointment. Throughout treatment, clinicians and the child’s caregiver(s) 
actively monitored and recorded the patient’s level of behavior problems in the outcomes 
accountability system, rating the child’s target behaviors at each appointment on a scale of 0-10 (no 
problem to most severe problem) using the “Behavior Rating Scale” (BRS). The BRS was developed 
and had been used in the clinic for ten years to assess session-by-session behavior problems. If 
children had more than one problem target behavior, each target received a separate BRS rating, 
which were averaged to obtain an overall BRS rating across all targets for each appointment. An 
overall BRS score of 0-3 indicated no or mild behavior problems and was considered the criterion 




for effective treatment and potential discharge, and as such, we chose to use this criterion as a more 
accurate measure for clinical outcomes than change in behavior problem. Multiple internal analyses 
at the clinic have demonstrated high correlation (r > 0.7) of this outcome measure with average 
change in BRS ratings and independent frequency counts of target behaviors from the first 
appointment to last appointment (Yu-Lefler, 2019), as well as post-treatment ratings on the 
Symptoms and Functioning Severity Scale (SFSS) of the Peabody Treatment Progress Battery, a 
validated assessment tool for children’s behavioral outcomes (Athay et al., 2012). 
Independent Variables: Appointment adherence 
Number of Attended Appointments. Information on appointments scheduled, cancelled, 
missed, and rescheduled was routinely collected and stored in the electronic accountability system. 
‘Attended appointments’ included originally-scheduled as well as rescheduled appointments for 
which families showed. ‘Missed appointments’ included either originally-scheduled or rescheduled 
appointments which a family did not show for, or cancelled appointments in which a family did not 
reschedule. To ensure all participants’ attended appointments were counted, a 90-day period without 
any services since the last attended appointment was required for study inclusion.  
Attended ≥ 75% of Scheduled Appointments. Families who attended 75% or more of 
their originally-scheduled or rescheduled appointments during their treatment course were defined 
as consistent attenders. This was slightly above the mean percentage of attended appointments 
within this patient population, which was 74.0%. This level of attendance was considered the 
minimum threshold of attendance necessary for successful outcomes, based on clinicians’ 
experience. 
Covariates 
Demographic and Service Characteristics. Patient age, sex, race, primary caregiver age, 
insurance-type (i.e., civilian commercial, Tricare (military), Medicaid), and the assigned clinician at 




the first appointment and the clinician’s experience level and license status – i.e., master’s degree 
(doctoral intern) vs. doctoral degree (postdoctoral fellow) vs. doctorally-prepared licensed staff 
psychologist – were collected during administrative check-in and stored in the outcomes 
accountability system. This system tracked treatment duration (i.e., the number of days from the first 
to last attended appointment prior to discharge or inactivity) and the overall number of assigned 
clinicians to the patient during this duration. The patient’s EHR record provided the number of 
siblings in the patient’s household, whether the patient received additional services at the hospital 
during the same time period, and whether the sibling(s) attended treatment at the hospital during 
same time period. The patient’s census block average disposable household income was used as a 
proxy for the patient household’s actual disposable income, and was estimated by geocoding the 
patient’s home address from their EHR patient record, spatial mapping to a specific census block 
group, and matching with the US Census 2020 average disposable household income for that census 
block group using ArcGIS Pro, Version 2.4.2 (Esri Inc., 2019). Census block group was used in lieu 
of zip code as it is a more accurate estimation of a neighborhood’s socioeconomic characteristics. 
ArcGIS Pro also provided the travel distance from the patient’s home to the clinic site (also 
obtained from the EHR patient record) by geocoding both the site and home address, and then 
calculating the shortest driving distance without tolls (in miles) between the two points. 
 Baseline Clinical Measures of the Child’s Behavior and Parenting Stress. All clinical 
characteristics were abstracted from the outcomes accountability system and the patient’s EHR 
record. The patient’s average BRS rating at their first appointment was used as a measure of baseline 
behavior severity. Additionally, the clinic provided each patient’s primary caregiver the Behavior 
Assessment System for Children, Second Edition (BASC) (Reynolds & Kamphaus, 2004) and 
Parenting Stress Index – Short Form 3 (PSI) (Abidin, 1995) to complete at the beginning of the 
patient’s treatment as part of standard care. The present study used the same subscales that the clinic 




focused on to develop treatment plans sensitive to the child and family’s emotional and functioning 
levels: BASC externalizing problems, internalizing problems, and adaptability, and PSI parental 
distress (PD), parent-child dysfunctional interaction (PCDI), and difficult child (DC). The 
recommended cut-offs were used to determine clinically-significant problems: BASC internalizing 
and externalizing problem T scores of 70 or higher, BASC adaptability T score of 30 or lower, and 
PSI scores at the 85th percentile or higher (Abidin, 1995; Reynolds & Kamphaus, 2004). Lastly, the 
complexity of the child’s presenting problems at baseline was represented by two covariates – the 
number of DBD target behaviors and the number of co-occurring non-DBD target problems. 
Data Analysis 
First, preliminary descriptive analyses examined distribution and data missingness in all 
dependent and independent variables and covariates. Only 1 patient of out 1211 (0.08% of sample) 
was missing primary caregiver age; however, more than 300 patients (range: 26.1-33.7%) were 
missing baseline BASC and PSI sub-scores.  
Second, a correlation matrix identified variables that were highly collinear (Pearson’s r or 
Spearman’s rho ≥ 0.7; Cramer’s V ≥ 0.5). If covariates were highly collinear, only one of them was 
used in the multivariate analyses. Treatment course duration was excluded due to high collinearity 
with number of attended appointments and attended ≥75% of scheduled appointments (rho = 0.91 
and 0.75, respectively). Lastly, clinician experience level was excluded in lieu of the patient’s 
insurance-type, due to perfect collinearity for doctoral intern-Medicaid patient assignments.  
Third, regression modeling assessed the factors associated with having a last behavior 
problem rating on the BRS of 3 or less (mild problem) versus a rating of 4-10. Bivariate logistic 
regression assessed each independent variable’s relationship with the outcome measure, that is the 
effect of number of appointments attended and attending ≥ 75% of scheduled appointments on the 
last appointment BRS problem rating being mild or not. Due to all patients in the analytical sample 




being assigned to 44 unique clinicians, intraclass correlation (ICC) assessed for clustering of patients 
seeing the same assigned clinician and to determine if multi-level modeling was needed. Covariates 
were then added progressively, with demographic and service covariates added first, the primary 
caregiver’s PSI sub-scores added second, and the child’s baseline behavior measures (i.e., first 
appointment behavior problem rating, BASC sub-scores, complexity of presenting problems) added 
third. The clinical characteristics were assessed separately in order to provide more nuance regarding 
the relationship of parenting stress to the outcome, both with and without additional influence from 
the child’s behavioral profile. Akaike (AIC) and Bayesian information criteria (BIC) were then used 
to determine the final model presented. Variance Inflation Factor (VIF) further checked for multi-
collinearity among the variables included in the regression models. No further covariates were 
excluded at this step. We used multiple imputation techniques to impute missing values in primary 
caregiver age and the BASC and PSI sub-scores, with BASC and PSI continuous variables used for 
more accurate imputed values. The final logistic regression models were performed using 10 sets of 
imputed data sets, adjusting for all non-collinear covariates verified by the correlation matrix and 
model diagnostic tests as well as accounting for potential clustering of patients by clinician.  
Results 
Table 1 describes the sample’s demographic, service, and clinical covariates. The sample of 
1211 DBD patients were, on average, 5 years old and predominantly male. Almost half of the 
patients were White. Most non-White patients were Black or multi-racial. Commercial insurance was 
the major insurance-type, and more than a third of patients were insured through Medicaid. Just 
over a tenth of patients had Tricare insurance through their US military affiliation. The patients 
came from households where the primary caregiver averaged 36 years old (SD = 7.4), with 1 to 2 
siblings. Annual disposable household incomes averaged $64,000 with a standard deviation of 
$24,000. Families lived, on average, 20 miles (SD = 87.9) from the clinic site.  




The average treatment course was 161 days (SD = 159) from the first to last attended 
appointment. During that time, most patients were assigned to 1 clinician, with ~80% of clinicians 
being Masters-level or post-doctoral trainees. Almost 90% of patients began treatment with severe 
behavior problem levels (ratings of 8-10 on the BRS). More than four-fifths of the patients were 
treated for only disruptive behavior issues and only one DBD target problem. According to 
caregiver ratings, two-thirds of children began treatment having clinically-significant externalizing 
and adaptability problems on the BASC, and more than half are in the clinically-significant range on 
the difficult child subscale (DC) of the PSI. A third of patients received additional services in the 
hospital system during that time period. More than a tenth of patients had siblings who were 
concurrently receiving treatment in the hospital system. 
Table 1   
Demographic, service and clinical characteristics of patients with disruptive behavior disorder 
(N=1211) 
 M ± SD or n (%) 
Demographic characteristics 
 
Child age 5.3 ± 1.1 
Child race  
White 571 (47.2%) 
Black 431 (35.6%) 
Hispanic 43 (3.6%) 
Asian/Native American 46 (3.8%) 
Multi-racial 120 (9.9%) 
Child gender  




   Male 845 (69.8%) 
   Female 366 (30.2%) 
Primary caregiver age a 36.0 ± 7.4  
Insurance-type  
   Medicaid 481 (39.7%) 
   Military 146 (12.1%) 
   Commercial 569 (47.0%) 
   Self-pay 15 (1.2%) 
Patient received additional hospital services during same time period  
No 769 (63.5%) 
Yes 442 (36.5%) 
Number of siblings in household 1.2 ± 1.1 
Sibling(s) received treatment at the hospital during same time period  
No 1063 (87.8%) 
Yes 148 (12.2%) 
Disposable household income ($10K) $64K ± $24K 
Travel distance to clinic (miles) 19.2 ± 87.9 
Service characteristics  
Clinician experience level at 1st appointment  
Doctoral intern 406 (33.5%) 
Post-doctoral fellow 551 (45.5%) 
Licensed staff psychologist 254 (21.0%) 
# of assigned clinicians   
1 Clinician 870 (71.8%) 




2+ Clinicians 341 (28.2%) 
Treatment duration (days) 160.7 ± 159.0 
Clinical characteristics  
Parenting Stress Index – Parent Distress percentile b 
 
   Normal (<85) 692 (86.2%)  
   Clinically Significant (≥85) 111 (13.8%)  
Parenting Stress Index – Parent-Child Dysfunctional Interaction percentile b 
 
   Normal (<85) 670 (83.4%) 
   Clinically Significant (≥85) 133 (16.6%) 
Parenting Stress Index – Difficult Child percentile b 
 
   Normal (<85) 392 (48.8%) 
   Clinically Significant (≥85) 411 (51.2%) 
Parenting Stress Index – Total score b 
 
   Normal (<85) 648 (81.5%) 
   Clinically Significant (≥85) 147 (18.5%) 
Behavior Assessment System for Children – Externalizing Problem T score c  
 
   Normal (<60) 297 (33.3%) 
   Clinically Significant (≥60) 596 (66.7%) 
Behavior Assessment System for Children – Internalizing Problem T score c 
 
   Normal (<60) 491 (55.4%) 
   Clinically Significant (≥60) 395 (44.6%) 
Behavior Assessment System for Children – Adaptability T score c  
 
   Normal (>40) 302 (33.7%) 
   Clinically Significant (≤40) 593 (66.3%) 




1st appointment behavior problem rating on Behavior Rating Scale (BRS)   
   Mild (0-3) 0 (0.0%) 
   Moderate (4-7) 156 (12.9%) 
   Severe (8-10) 1055 (87.1%) 
# DBD target behaviors  
1 Target problem 985 (81.3%) 
2+ Target problems 226 (18.7%) 
Co-occurring non-DBD problems  
No 1007 (83.2%) 
Yes 204 (16.8%) 
a. 1 primary caregiver’s age missing (0.08% of sample).  
b.  A total of 416 patients missing the Parenting Stress Index total score (34.4% of sample), 
with 408 (33.7%) missing each of the sub-scores. 
c. 318 (26.3%), 325 (26.8%), and 316 (26.1%) patients missing, respectively, the Behavior 
Assessment System for Children Externalizing, Internalizing, and Adaptability sub-scores.  
 
Table 2 describes the sample’s appointment adherence and last appointment clinical 
outcomes. DBD patients attended, on average, 9-10 appointments during their treatment course. 
Over half attended at least 75% of scheduled appointments. Most patients had lower behavior 
problems at their last appointment, with 40% of patients reaching the optimal mild level of behavior 
problems.  
 




Table 2  
Appointment adherence and clinical outcomes for patients with disruptive behavior disorder 
(N=1211) 
 M ± SD or n (%) 
Number of attended appointments 9.4 ± 8.5 
Attended ≥ 75% of scheduled appointments 
 
   Yes 658 (54.3%) 
   No 553 (45.7%)  
Last appointment behavior problem rating on Behavior Rating Scale 
(BRS)  
 
   Mild (0-3) 486 (40.1%) 
   Moderate (4-7) 493 (40.7%) 
   Severe (8-10) 232 (19.2%) 
 
Figures 1 and 2 illustrate the positive association between better appointment adherence and 
reaching mild levels of behavior problem by the last appointment. The proportion of DBD patients 
with a last appointment mild behavior problem rating increased with more appointments attended, 
maximizing at 75% of patients achieving the optimal outcome by 24-29 appointments (Figure 1). To 
compare this maximum treatment effect with that from Lindheim & Kolko’s (2010) clinical trial, we 
present an alternative figure displaying the average change in behavior problem level from initial to 
last appointment by number of attended appointments (see Appendix). The alternative figure shows 
patients achieved a maximum treatment effect of 70% reduction in their behavior problem level by 
24-29 appointments, which is better than the 50% behavior problem reduction observed by 
Lindhiem & Kolko (2010) for a similar number of attended appointments. Additionally, this present 













































research shows that the proportion of patients achieving the optimal mild level of behavior doubled 
for those who attended at least 75% of scheduled appointments compared to those who did not 
(Figure 2). 
Figure 1 
















Proportion of patients with last appointment mild behavior problem rating by the proportion of 
scheduled appointments attended 
 
Table 3 presents the logistic regression results on the association of appointment adherence 
with reaching a mild behavior problem rating by the last appointment. Models 1 and 2 assessed, 
respectively, the influence on the behavior problem outcome by number of attended appointments 
and attending 75% or more of scheduled appointments. Similar to descriptive findings (Figures 1 
and 2), regression analyses show DBD patients had 6% higher odds of achieving a mild problem 
rating at their last appointment for each additional appointment attended (p < 0.001, 95% CI = 
1.04-1.08), and three times higher odds of achieving a mild problem rating at the last appointment if 
they attended 75% or more of their scheduled appointments compared to those who did not (p < 
0.001, 95% CI = 2.45-4.21). These results remained similar in models without imputed data and 
multi-level, mixed effects models adjusting for clustering of outcomes by clinician (ICC = 0.04). 
Several covariates also significantly influenced final appointment outcomes. In both models, 
patients with military insurance had over 60% higher odds of reaching the desired outcome 
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compared to patients on Medicaid (OR range = 1.63-1.76, p < 0.05, 95% CI range = 1.03-2.76). 
Clinical characteristics at the beginning of treatment also influenced the patient’s final appointment 
outcome. In both models, patients had 11-13% lower odds of reaching a last appointment mild 
behavior problem rating with each unit increase in their first appointment behavior problem rating 
(OR range = 0.87-0.89, p < 0.01, 95% CI range = 0.80-0.97), but over 50% higher odds if they had 
more than one DBD target problem (OR range = 1.58-1.85, p < 0.01, 95% CI range = 1.14-2.57). 
During-treatment factors also influenced final appointment outcomes. Both models show patients 
who had siblings concurrently in treatment had lower odds of reaching a good outcome (OR range 
= 0.61-0.66, p < 0.05, 95% CI range = 0.40-0.98). However, Model 2 indicated having more than 
one assigned clinician increased a patient’s odds of reaching a good outcome (OR = 1.49, p < 0.01, 
95% CI = 1.11-1.99).  
Table 3 
Factors associated with last appointment mild behavior problem rating – multiple-imputed logistic 
regression  




OR 95% CI   OR 95% CI 
Independent variables 
     
Number of attended appointments 1.06*** (1.04 - 1.08) 
 
- - 
Attended ≥ 75% of scheduled appointments - - 
 
3.21*** (2.45 - 4.21) 
Covariates 
     
Child age (years) 1.02 (0.91 - 1.16) 
 
1.06 (0.93 - 1.19) 
Child race (v. White) 
     




Black 0.74 (0.53 - 1.02) 
 
0.81 (0.58 - 1.14) 
Hispanic 0.97 (0.49 - 1.90) 
 
0.96 (0.49 - 1.90) 
Asian/Native American 0.82 (0.43 - 1.58) 
 
0.77 (0.40 - 1.48) 
Multi-racial 1.03 (0.67 - 1.57) 
 
1.03 (0.67 - 1.59) 
Child gender (female v. male) 1.13 (0.86 - 1.49) 
 
1.09 (0.83 - 1.45) 
Primary caregiver age (years) 1.00 (0.98 - 1.02) 
 
1.00 (0.98 - 1.02) 
Insurance-type (v. Medicaid) 
     
Military  1.76* (1.12 - 2.76) 
 
1.63* (1.03 - 2.58) 
Commercial 1.11 (0.78 - 1.58) 
 
1.05 (0.73 - 1.51) 
Self-pay 1.47 (0.48 - 4.52) 
 
1.02 (0.33 - 3.17) 
Patient received additional hospital services 
during same time period 
1.07 (0.81 - 1.40) 
 
1.18 (0.90 - 1.55) 
Number of siblings in household 0.98 (0.86 - 1.12) 
 
0.96 (0.84 - 1.09) 
Sibling(s) received treatment at hospital 
during same time period 
0.61* (0.40 - 0.91) 
 
0.66* (0.44 - 0.98) 
Disposable household income (every $10K 
increase) 
0.99 (0.93 - 1.05) 
 
0.97 (0.92 - 1.04) 
Travel distance to clinic (every 10-mile 
increase) 
1.02 (0.99 - 1.05) 
 
1.02 (0.99 - 1.04) 
# of assigned clinicians > 1 1.08 (0.79 - 1.46) 
 
1.49** (1.11 - 1.99) 
Parenting Stress Index – Parent Distress 
percentile 
0.99 (0.99 - 1.00) 
 
1.00 (0.99 - 1.00) 
Parenting Stress Index – Parent-Child 
Dysfunctional Interaction percentile 
1.00 (0.99 - 1.01) 
 
1.00 (0.99 - 1.01) 




Parenting Stress Index – Difficult Child 
percentile 
1.01 (0.99 - 1.02) 
 
1.01 (0.99 - 1.02) 
Behavior Assessment System for Children – 
Externalizing Problem T score 
0.99 (0.97 - 1.01) 
 
0.99 (0.98 - 1.01) 
Behavior Assessment System for Children – 
Internalizing Problem T score 
0.99 (0.98 - 1.01) 
 
0.99 (0.98 - 1.01) 
Behavior Assessment System for Children – 
Adaptability T score 
1.01 (0.99 - 1.03) 
 
1.01 (0.98 - 1.03) 
1st appointment behavior problem rating 0.87** (0.80 - 0.95) 
 
0.89** (0.81 - 0.97) 
# DBD target behaviors > 1 1.58** (1.14 - 2.20) 
 
1.85*** (1.34 - 2.57) 
Co-occurring non-DBD problems 0.72 (0.51 - 1.02) 
 
0.89 (0.63 - 1.26) 
* p < 0.05, ** p <0.01, ***p < 0.001 
Note. N=1211. Logistic regression with multiple-imputed data (10 imputations per missing value) was 
used, with imputations for Parenting Stress Index and Behavior Assessment System for Children using 
continuous data rather than categorical variables (clinically-significant vs. normal) for more accurate 
imputed values. Model 1 and 2 assessed, respectively, the influence of number of attended 
appointments and attended ≥ 75% of scheduled appointments with final appointment outcomes. 
Treatment course duration (in days) was excluded due to high collinearity with appointment 
adherence. Clinician experience level was excluded due to perfect collinearity with insurance-type for 
the doctoral intern-Medicaid patient group. All other covariates were included. Mean VIF was 1.37 for 
Model 1 and 1.40 for Model 2. Model diagnostics were Model 1 (F=3.97***) and Model 2 
(F=5.12***). Results were comparable to models without imputed data and multiple-imputed models 
adjusting for clustering of outcomes by clinician (ICC = 0.04). 





This study used data from an outcomes accountability system established in routine outpatient 
practice to summarize the relationship of appointment adherence on end-of-treatment clinical 
outcomes for young children with DBD, while also taking into consideration a range of demographic, 
clinical and service factors. Data routinely collected within this system allowed us to evaluate a large 
sample of typically-developing American children with early-onset DBD who received in-clinic 
parent-directed behavioral therapy (PDT) at a large private outpatient clinic.  As hypothesized, the 
likelihood that children will have an optimal outcome, a mild level of disruptive behavior, by their last 
appointment was strongly associated with their families attending more PDT appointments, with 
maximum treatment effect requiring at least 20 appointments. Treatment effect found in this study 
increased with more appointments attended, and reached its maximum outcome (75% of patients 
reaching a mild level of behavior by their last appointment, or alternatively, 70% behavior problem 
reduction from the initial to last appointment) by 24-29 appointments. This is similar to the treatment 
effect trajectory found in Lindhiem and Kolko (2010)’s clinical trial, although this present research 
indicates a higher maximum treatment effect for a similar number of in-clinic appointments attended. 
In addition to number of attended appointments, patients who attended at least 75% of their 
scheduled appointments have more than three times higher odds of reaching a mild behavior problem 
level by treatment’s end. This is consistent with findings from youth mental health outcome trajectory 
modeling, which predicted better treatment success for patients with more consistent attendance of 
scheduled appointments (Nelson et al., 2013; Whipple & Lambert, 2011).  
Several demographic, clinical, and service factors moderated the relationship between 
appointment adherence and treatment outcomes. Even with similar appointment adherence patterns, 
patients who were on Medicaid had worse outcomes than patients who had military-based insurance. 
Likewise, patients with more severe levels of behavior problem and who had siblings concurrently 




receiving treatment were also less likely to reach successful final treatment outcomes than less complex 
patient cases with similar appointment attendance. These findings are similar to limitations found in 
PDT efficacy trials, namely that PDT is less efficacious in managing early childhood DBD for patients 
from low-income backgrounds, with greater initial behavior severity, and who had siblings 
concurrently in treatment (Drugli et al., 2010; Drugli et al, 2015; Forehand et al., 2014; Larsson et al., 
2009; Reyno & McGrath, 2006). Interestingly, patients increased their odds of reaching a good 
outcome if they had more assigned clinicians and more DBD target problems. However, this may 
reflect a longer treatment course which promotes a positive outcome and also leads to more clinicians 
being assigned due to training rotations. Longer treatment duration also allows identification of 
additional behavioral issues.  
Limitations 
As with any study, there are opportunities to improve upon this one. To begin with, the 
results are most relevant to the private, outpatient clinic involved, which was part of a single 
pediatric hospital system. The clinic specialized in PDT for typically-developing children with 
behavioral problems. The generalizability of the findings can be strengthened by investigating the 
relationship between appointment adherence and reaching successful outcomes in additional 
children’s private, outpatient behavioral clinics that include patients with a variety of developmental 
trajectories and needs. 
The measure for treatment outcomes was derived from a locally developed scale, the 
“Behavior Rating Scale” (BRS). The BRS has high correlation with the Peabody Treatment Progress 
Battery’s Symptoms and Functioning Severity Scale (SFSS), a validated assessment tool for children’s 
behavioral outcomes (Athay et al., 2012), but the generalizability of outcomes from this clinic can be 
further strengthened by incorporating better known assessments such as the SFSS and the Youth 




Outcomes Questionnaire (Y-OQ) (Burlingame et al., 2005; Cannon et al., 2010; Warren et al, 2012; 
Whipple & Lambert, 2011).  
Lastly, the overall PDT outpatient treatment effect found in this study is moderate, with only 
40% of patients with disruptive problem behaviors achieving the optimal outcome by the last 
appointment. While this treatment effect is comparable to the 20-40% end-of-treatment efficacy 
found in the latest meta-analysis on parenting interventions for disruptive child behaviors (Van Aar 
et al., 2017), these results both highlight the value of using data from an outcomes accountability 
system in routine outpatient practice and opportunities for improvement.  
This present research specifically used retrospective accountability data to assess outcomes 
ultimately achieved within a clinical population. While this method allowed better comparison with 
outcomes from past literature, it does not inform if there were patients who may have achieved the 
optimal behavior problem level during their treatment course and regressed by their last 
appointment (i.e., had behavior problems re-intensify). Future research should consider using 
accountability data prospectively to inform clinicians on how quickly patients first reach an optimal 
behavior problem level (i.e., time-to-effect), and whether or not these treatment gains were 
maintained by their last appointment. This can lead to further investigation on factors influencing 
the ability of patients to maintain treatment success.  
Another area to explore using accountability data is the facilitators and barriers to effective 
appointment adherence in routine outpatient care, since attrition inhibits patients’ ability to 
experience positive gains (Chacko et al., 2016; Fernandez et al., 2009; Gopalan et al, 2010). Past 
literature suggests parental stressors, socioeconomic status, and child’s clinical complexity are 
prominent moderators in the patient family’s ability to engage in PDT programs (Forehand et al., 
2014; Reyno & McGrath, 2006; Saloner et al., 2014). Less well-known is the influence of monetary 
and time expenses to attend PDT appointments relative to gains made in treatment. A follow-up 




effort should examine direct and indirect costs to regularly utilize PDT services as a function of 
treatment gains, children’s clinical complexity, parental distress and socioeconomic disparity.  
Finally, accountability data can be used to compare outcomes and factors influencing 
outcomes for different service delivery options of the same treatment program. The present research 
only assessed outcomes for PDT delivered on-site at the clinic; however, since the COVID-19 
pandemic, the clinic has rapidly switched from in-clinic to telehealth-based PDT. A follow-up study 
utilizing more recent outcomes data from the clinic’s accountability system to compare treatment 
effectiveness before and after the rapid switch to telehealth-based treatment would be especially 
relevant to U.S. policy-makers and payors making decisions regarding the utility of and 
reimbursement for telehealth-based therapy.  
Conclusion 
As demonstrated in this study, outcomes accountability systems and their data can help close 
the knowledge gap regarding the ‘real world’ effectiveness of PDT in private outpatient care for young, 
American children with DBD. Accountability data can not only provide routine assessment of 
treatment progress for young patients with disruptive behavior problems, but also allow evaluation of 
the treatment program’s overall effectiveness and target areas for further evaluation and improvement 
(Bickman, 2008). When deployed at a population level across child mental healthcare, the wealth of 
data that would be available can allow public health professionals to evaluate actual effectiveness in 
treating child mental health problems across different clinical settings, thereby providing a more 
accurate gauge of the value and fit of different treatment programs to specific patient needs (Bickman, 
2008; Bickman, 2012). Increased implementation of outcomes accountability systems and active 
quality improvement initiatives using data from these systems in private outpatient behavioral 
practices can further ensure US behavioral health services successfully manage severe disruptive 




behavior problems in early childhood, thereby preventing more costly psychological and societal 
burdens.  
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CHAPTER 4: COMPARING EFFECTS OF COST AND INITIAL BEHAVIORAL PROGRESS 
ON SERVICE UTILIZATION FOR PARENT MANAGEMENT OF EARLY CHILDHOOD 
BEHAVIORAL PROBLEMS 
Introduction 
Disruptive behavior disorders (DBD) are one of the most commonly-occurring mental 
health problems among 4-7 year-old American children. If DBD is poorly managed in early 
childhood, it can pose substantial risk of chronic emotional and behavioral disabilities, substance 
abuse, academic failure and crime (APA, 2013; Brookman-Frazee et al., 2009; Lavigne et al., 2014; 
Lochman et al., 2017; Shevlin et al., 2017; Wertz et al., 2018). The cost of these problems on 
American public service systems can exceed $100,000 for a single individual by early adulthood, five 
times more than the costs of age- and demographically-matched peers without disruptive behaviors 
(Foster et al., 2005).  
Over fifty years of research identify parent-directed behavioral therapy (PDT), also known as 
parent management training, as efficacious in managing disruptive behaviors and the evidence-based 
treatment of choice for early childhood DBD (Boardman, 1962; Chorpita et al., 2011; Dishion et al., 
2011; Dretzke et al., 2009; Eyberg et al., 2008; Forehand et al., 2013; Johnson & Katz, 1973; 
Michelson et al., 2013; Weisz & Gray, 2008). Despite PDT’s promise to successfully address 
children’s disruptive behavior problems, many families (40-60%) drop out prematurely from PDT 
programs in usual care, often before they have had sufficient exposure and opportunity to develop 
effective parent management skills (Chacko et al., 2016; Fernandez et al., 2009; Gopalan et al, 2010). 
Even families who remain in treatment may not attend scheduled appointments consistently, thereby 
inhibiting their ability to experience positive gains. 
For PDT to be successful, parents need to be able to discriminate and monitor their child’s 
problem behavior, learn and consistently implement strategies to reduce problem behavior in 




multiple settings, and continuously work with their child’s clinician to ensure the treatment plan can 
optimally address the child’s behavior problem while balancing caregiver needs (Green et al, 2018; 
Forehand et al., 2013). These skills are not easy to carry out consistently, and can be especially 
difficult in the context of personal or family limitations and stressors (Forehand et al., 2014; Reyno 
& McGrath, 2006). Over a third of families leave the PDT program in the first few appointments 
(Gopalan et al, 2010; Riley et al., under review). Past literature indicates caregivers with emotional, 
executive function, and ability or confidence limitations in implementing parent-based treatment 
recommendations are more at risk of dropping out of treatment early and negatively impacting their 
child’s behavior outcomes (Fernandez et al., 2009; Forehand et al., 2014; Green et al., 2018; Gopalan 
et al., 2010; Riley et al., under review; Yu-Lefler et al., under review).   
In addition to parent factors, the family’s socioeconomic status (SES), usually in the form of 
insurance-type, is also a persistent predictor of attrition from parent-based treatment programs 
(Chacko et al., 2016; Owens et al., 2002; Reyno & McGrath, 2006). Families on Medicaid are more 
likely to prematurely drop out of treatment and less likely to attend regularly than those with 
military-based or private commercial insurance (Reyno & McGrath, 2006; Riley et al., under review). 
Families with commercial insurance are more likely to prematurely drop out of treatment than 
demographically-similar military families, despite the former having comparatively lower caregiver 
distress (Crockett et al., 2019).  
Less well understood is the influence that the costs associated with attending treatment have 
on PDT appointment adherence. In recent years, American families have experienced an 
increasingly greater healthcare financial burden, that is a rising percentage of income needed to 
cover the cost of healthcare insurance premiums and self-pay service charges (Blumberg et al., 2014). 
Even with the passing of the Affordable Care Act (which sought to mitigate rising healthcare costs), 
healthcare financial burden continues to impact many American families’ ability to afford routine 




healthcare (Goldman et al, 2018; Gotanda et al., 2020). Past literature suggests rising out-of-pocket 
financial burden, defined as the family’s ability to afford self-pay service charges, as a key factor 
influencing American families’ utilization of routine healthcare services (Blumberg et al., 2014; 
Goldman et al., 2018; Gotanda et al., 2020). Out-of-pocket financial burden particularly impacts 
families with private commercial health insurance plans, who have greater out-of-pocket burden in 
the form of copays, coinsurances, deductibles and non-reimbursable expenses to cover similar 
healthcare services as families with government-managed health insurance plans, such as Medicaid 
and military-based Tricare (Reid et al., 2019; Saloner et al., 2014). Out-of-pocket expenses for mental 
health and behavioral treatment may be particularly high. Popular PDT programs can cost as much 
as $400 out-of-pocket per appointment, with treatment durations lasting multiple appointments and 
returns that can cost $100 per 1-point decrease in behavior problem level (Edwards et al., 2007; 
Foster et al., 2007; Goldfine et al., 2008; Honeycutt et al., 2013; O’Neill et al., 2013). Privately-
insured families of children with autism and similar behavioral needs are five times more likely to 
pay for treatment out-of-pocket than publicly-insured families (Parish et al., 2015).  While no studies 
were located regarding the impact of out-of-pocket financial burden on appointment adherence for 
early childhood DBD treatment, it is known that difficulty paying outstanding treatment bills, i.e., 
owing the medical practice un-paid out-of-pocket charges for previous services, is associated with 
adult patients with cardiovascular disease delaying upcoming appointments or prematurely dropping 
out of treatment (Bernard et al., 2014).  
Travel distance is an indirect cost to staying in treatment and consistency in attending 
scheduled treatment appointments. Past literature suggests families who attended outpatient parent 
management programs for children with DBD had shorter treatment courses if they lived farther 
away from the clinic (e.g., Bornheimer et al., 2018; Comer et al., 2015; Gopalan et al., 2010). 
Although the specific distance was not well-defined within the aforementioned literature, it has been 




found that adult substance abuse patients who lived more than 10 miles away from the clinic 
attended less outpatient appointments and were less consistent in making their scheduled 
appointments (Amiri et al., 2020). Adult patients who lived in more deprived neighborhoods (i.e., 
higher poverty levels and lower housing value, employment opportunities and education levels) were 
also 10% less likely to attend scheduled appointments or stay in the treatment program (Amiri et al., 
2020). 
Lastly, it is not known how much behavioral progress made in the first few PDT sessions 
influences a family’s adherence to the entire treatment program relative to their ability to afford 
treatment costs. Although past literature has indicated that children’s final treatment outcomes can 
be predicted by rate of behavior problem level change within the first few treatment sessions 
(Cannon et al., 2010; Bybee et al., 2007; Warren et al., 2012; Whipple & Lambert, 2011), very little is 
known regarding how much initial behavioral progress influences the patient family’s appointment 
adherence. Predictive models for youth mental health outcome trajectories assume faster behavior 
reduction is associated with higher consistency in attending appointments (Nelson et al., 2013; 
Whipple & Lambert, 2011), but the two factors (i.e., initial behavioral progress and appointment 
consistency) have not been directly related to each other. Predictive models and reviews on child 
mental health treatment utilization also suggest patients with faster treatment progress may 
consequently require less treatment sessions (e.g., Gee et al., 2015; Gopalan et al., 2010; Whipple & 
Lambert, 2011), but there is a lack of empirical studies testing the direct relationship of initial 
behavioral progress and number of attended appointments in routine outpatient care for young 
children’s behavioral problems.  
Objective 
To better explain the association of cost and initial behavioral progress on PDT 
appointment adherence for children’s disruptive behavior problems in routine outpatient care, we 




investigated the influence of travel distance from the patient’s home to the clinic site, initial 
behavioral progress (the behavior problem rating by the third appointment), and out-of-pocket 
financial burden (owing un-paid out-of-pocket charges) on number of appointments attended and 
consistency in attending scheduled appointments for early-onset DBD patients whose families 
received PDT on-site at a private outpatient clinic. The stark difference in out-of-pocket financial 
obligations between families with commercial vs government-managed insurance plans (e.g., Parish 
et al., 2015; Reid et al., 2019; Saloner et al., 2014) led us to explore two separate sub-populations, 
namely commercially-insured patients who had varying out-of-pocket self-pay charges, and Medicaid 
and military-insured patients who did not have out-of-pocket payment requirements. For the 
commercially-insured group, we further investigated how neighborhood deprivation interacted with 
out-of-pocket financial burden. We hypothesized that patient families with longer travel distance and 
un-paid out-of-pocket charges would adhere less to appointments, particularly for commercially-
insured families with un-paid charges and who lived in more deprived communities. This is due to 
these families needing to invest more time and financial resources to stay engaged in the treatment 
program compared to their peers who lived closer and/or had less out-of-pocket financial 
obligations. Additionally, we hypothesized that patients with slower initial behavioral progress vs. 
faster progress (i.e., higher compared to lower behavior problem ratings by the third appointment) 
would attend more appointments but were less likely to attend scheduled appointments, based on 
literature indicating associations between faster behavior problem reduction with shorter overall 
treatment courses but more consistent attendance of scheduled appointments (e.g., Gee et al., 2015; 
Gopalan et al., 2010; Nelson et al., 2013; Whipple & Lambert, 2011). This investigation used data 
collected from an outcomes accountability system at a private outpatient clinic specializing in PDT 
for early childhood behavioral problems (Yu-Lefler et al., 2019; further detail is described in 
manuscript two).  






The setting was an academically-affiliated, private outpatient behavioral clinic of a large 
pediatric hospital in the US mid-Atlantic region that treats mental and neurological conditions. The 
clinic provided in-clinic behavioral assessment and PDT at four locations (sites) every year to over 
2000 typically-developing children with significant behavior problems. After the initial 90-minute 
evaluation appointment, follow-up appointments usually lasted about an hour and occur, on average, 
once every 1-2 weeks. Over 98% of the clinic’s patient population were 9 years old or younger, with 
66% between 4-7 years old. In 94% of patient cases, the mother was the primary caregiver 
responsible for the child’s treatment, with the remaining 6% consisting of fathers, extended family 
(i.e., grandparents, aunts/uncles), or foster parents. Families varied in their socioeconomic and 
demographic profiles, as well as their insurance-type (self-pay, Medicaid, commercial, and military) 
(See Tables 1 and 5). The clinic was regionally-accredited, with an American Psychological 
Association accredited doctoral internship and post-doctoral fellowship training program. Licensed 
doctoral-level staff psychologists supervised all therapy conducted by masters-level doctoral interns 
(in the last year of their PhD or PsyD program) as well as postdoctoral fellows. Medicaid patients 
were treated by the doctoral interns, whereas patients with other types of insurance could be treated 
by clinicians any at experience level. The Institutional Review Boards of the pediatric hospital and its 
affiliated university approved this study.  
Sample  
The eligible population consisted of 4-7-year-old DBD patients with commercial, Medicaid, 
and military insurance-types who had in-clinic treatment courses beginning during the period July 1, 
2016 to June 30, 2018, attended at least three appointments in their treatment course, and had at 
least one DBD target behavior (i.e., Aggression, Anger Management, Disruptive Behavior, Non-




Compliance, Property Destruction, or Tantrums). The analytical sample sizes were 531 and 545 
patients, respectively, for the commercial and Medicaid/military insurance groups. Within the 
Medicaid/military group, there were 10 patients who were insured under Medicaid or Tricare as well 
as a commercial plan; they were still included within this group because Medicaid or Tricare covered 
any out-of-pocket charges incurred under their commercial insurance plan. A patient’s treatment 
course was the time between the initial appointment to the last attended appointment before service 
discharge or inactivity in attending appointments exceeding 90 days. All participants were either 
discharged or inactive in services for least 90 days prior to the time of analysis. Patients with multiple 
treatment courses in this time period only had their first treatment course included.  
Data Collection and Variables 
Variables used for this study were abstracted from the clinic’s outcomes accountability 
system, patient’s electronic health record (EHR) and claims data, or public census data, as described 
below. 
Dependent Variables: Appointment adherence 
Number of Attended Appointments. Information on appointments scheduled, cancelled, 
missed, and rescheduled was routinely collected and stored in the electronic accountability system. 
‘Attended appointments’ included originally-scheduled as well as rescheduled appointments for 
which families showed. ‘Missed appointments’ included either originally-scheduled or rescheduled 
appointments which a family did not show for, or cancelled appointments in which a family did not 
reschedule. To ensure all participants’ attended appointments were counted, a 90-day period without 
any services since the last attended appointment was required for study inclusion. 
Attended ≥ 75% of Scheduled Appointments. Families who attended 75% or more of 
their originally-scheduled or rescheduled appointments during their treatment course were defined 
as consistent attenders. This was slightly above the mean percentage of attended appointments 




within this patient population, which was 74.0%. This level of attendance was considered the 
minimum threshold of attendance necessary for successful outcomes, based on clinicians’ 
experience. 
Independent Variables: Cost Factors Influencing Appointment adherence 
Travel Distance from Home to Clinic. The patients’ EHR record provided the patient’s 
home address and clinic site. ArcGIS Pro, Version 2.4.2 (Esri Inc., 2019) provided the travel 
distance from the patient’s home to the clinic site by geocoding both the site and home address, and 
then calculating the shortest driving distance without tolls (in miles) between the two points. 
Behavior Problem Rating at the Third Appointment (Initial behavioral progress).  
Throughout treatment, clinicians and the child’s caregiver(s) actively monitored and 
recorded the patient’s level of behavior problems in the outcomes accountability system, rating the 
child’s target behaviors at each appointment on a scale of 0-10 (no problem to most severe problem) 
using the “Behavior Rating Scale” (BRS). The BRS was developed and had been used in the clinic 
for ten years to assess session-by-session behavior problems. If children had more than one problem 
target behavior, each target received a separate BRS rating, which were averaged to obtain an overall 
BRS rating across all targets for each appointment. An overall BRS score of 0-3 indicated no or mild 
behavior problems and was considered the criterion for effective treatment and potential discharge. 
Multiple internal analyses at the clinic have demonstrated high correlation (r > 0.7) of the overall 
BRS rating with average change in BRS ratings and independent frequency counts of problem 
behavior from the first to last appointment (Yu-Lefler, 2019), as well as post-treatment ratings on 
the Symptoms and Functioning Severity Scale (SFSS) of the Peabody Treatment Progress Battery, a 
validated assessment tool for children’s behavioral outcomes (Athay et al., 2012).  
The overall BRS rating at the third appointment was indicative of initial behavioral progress, 
as the first couple of appointments were critical in identifying and teaching parents strategies that 




effectively decreased the child’s disruptive behavior (Yu-Lefler et al., under review). The average child 
entering treatment at the clinic had a BRS rating of 8 or higher, and patients with overall BRS ratings 
of 0-3 (no to mild behavior problems) by the third appointment had greater success with treatment 
strategies than patients with third appointment BRS ratings of 4-10. 
Owed Unpaid Charges (Out-of-Pocket Financial Burden). To measure families’ out-of-
pocket financial burden to attend treatment, we indicated whether patient families had any un-paid 
charges owed to the pediatric hospital for the patient’s treatment. We chose this variable in lieu of 
total out-of-pocket charges, as it more accurately reflected the patient family’s difficulty to afford 
treatment across different levels of clinical service, insurance plan deductibles, and income levels. 
Additionally, having or not having an outstanding treatment bill was the variable found to 
significantly influence attending scheduled appointments and staying in treatment in prior literature 
(Bernard et al., 2014). All un-paid charges were for services at the PDT clinic or other services at the 
hospital that took place between the initial and last appointment dates of the patient’s PDT 
treatment course. All charge data were abstracted from the hospital’s claims database. Post-
adjustment, out-of-pocket costs associated with each appointment at the hospital were included in 
the same month in which appointments took place, and bills were sent to patient families within one 
month after each month’s bill closes. Since all patients had their last appointment at least 90 days 
prior to analysis, we assumed all charge data to be up-to-date.  
Covariates: Demographic, Service and Clinical Characteristics 
Demographic and Service Characteristics. Patient age, sex, race, primary caregiver age, 
insurance-type (i.e., civilian commercial, Tricare (military), Medicaid), and the assigned clinician at 
the first appointment and the clinician’s experience level and license status – i.e., master’s degree 
(doctoral intern) vs. doctoral degree (postdoctoral fellow) vs. doctorally-prepared licensed staff 
psychologist – were collected during administrative check-in and stored in the outcomes 




accountability system. The system also provided up-to-date information on the overall number of 
assigned clinicians to the patient during the treatment course. The patient’s EHR record provided 
the number of siblings in the patient’s household, whether the patient received additional services in 
the hospital system during same time period, and whether their sibling(s) attended treatment at the 
hospital during same time period. The patient’s census block average disposable household income 
was used as a proxy for the patient household’s actual disposable income. Census block group was 
used in lieu of zip code as it is a more accurate estimation of a neighborhood’s socioeconomic 
characteristics. Likewise, the patient’s census block group area deprivation index (ADI) rank, which 
factors in average income, education, employment, and housing quality, measured the patient 
family’s neighborhood deprivation, which can negatively impact the family’s access to and utilization 
of healthcare services (Amiri et al., 2020; Kind & Buckingham, 2018). Each patient’s census block 
average disposable house income and ADI rank were estimated by geocoding the patient’s home 
address from their EHR patient record, spatial mapping to a specific census block group, and 
matching with the US Census 2020 average disposable household income and 2015 national ADI 
rank (University of Wisconsin School of Medicine and Public Health) for that census block group 
using ArcGIS Pro, Version 2.4.2 (Esri Inc., 2019).  
Baseline Clinical Measures of the Child’s Behavior and Parenting Stress. All clinical 
characteristics were abstracted from the outcomes accountability system and the patient’s EHR 
record. The patient’s average BRS rating at their first appointment was used as a measure of baseline 
behavior severity. Additionally, the clinic provided each patient’s primary caregiver the Behavior 
Assessment System for Children, Second Edition (BASC) (Reynolds & Kamphaus, 2004) and 
Parenting Stress Index – Short Form 3 (PSI) (Abidin, 1995) to complete at the beginning of the 
patient’s treatment as part of standard care. The present study used the same subscales that the clinic 
focused on to develop treatment plans sensitive to the child and family’s emotional and functioning 




levels: BASC externalizing problems, internalizing problems, and adaptability, and PSI parental 
distress (PD), parent-child dysfunctional interaction (PCDI), and difficult child (DC). The 
recommended cut-offs were used to determine clinically-significant problems: BASC internalizing 
and externalizing problem T scores of 70 or higher, BASC adaptability T score of 30 or lower, and 
PSI scores at the 85th percentile or higher (Abidin, 1995; Reynolds & Kamphaus, 2004). Lastly, the 
complexity of the child’s presenting problems at baseline was represented by two covariates – the 
number of DBD target behaviors and the number of co-occurring non-DBD target problems. 
Data Analysis 
First, preliminary descriptive analyses examined distribution and data missingness in all 
dependent and independent variables and covariates separately for the commercial and 
Medicaid/military groups. In the commercially-insured group (n=531), 2 patients (0.38% of sample) 
were missing ADI rank; more than 100 patients (range: 21.3-27.9%) were missing BASC and PSI 
sub-scores. In the Medicaid/military group (n=545), 1 patient (0.18% of sample) was missing 
primary caregiver age, 10 patients (0.38% of sample) were missing ADI rank, and more than 150 
patients (range: 28.8-37.1%) were missing BASC and PSI sub-scores. 
Second, a correlation matrix identified variables in both insurance groups that were highly 
collinear (Pearson’s r or Spearman’s rho ≥ 0.7; Cramer’s V ≥ 0.5). If covariates were highly collinear, 
only one of them was used in the multivariate analyses. Disposable household income was excluded 
in both insurance groups due to high collinearity with ADI rank (rho = 0.82 and 0.84, respectively, 
for the commercial and Medicaid/military groups). Clinician experience level was excluded in the 
Medicaid/military group in lieu of the patient’s insurance-type, due to perfect collinearity for 
doctoral intern-Medicaid patient assignments.  
Third, regression analysis assessed the independent variables associated with number of 
appointments attended and attending ≥ 75% of scheduled appointments. Travel distance, initial 




behavioral progress, and out-of-pocket financial burden were the independent variables assessed for 
the commercially-insured group. Claims data verified no out-of-pocket expenses for the 
Medicaid/military group, and as such, only travel distance and initial behavioral progress were 
assessed as the independent variables. Logistic regression models were used for attending ≥ 75% of 
scheduled appointments, and negative binomial regression models were used for number of 
attended appointments due to overdispersion present in the data. For the commercially-insured 
group, we also assessed the influence of ADI rank on out-of-pocket financial burden as an 
interaction term. Covariates were then added progressively, with demographic and service covariates 
added first, the primary caregiver’s PSI sub-scores added second, and the child’s baseline behavior 
measures (i.e., first appointment behavior problem rating, BASC sub-scores, complexity of 
presenting problems) added third. The clinical characteristics were assessed separately in order to 
provide more nuance regarding the relationship of parenting stress to the outcome, both with and 
without additional influence from the child’s behavioral profile. Variance Inflation Factor (VIF) and 
Akaike information criterion (AIC) further checked for multi-collinearity and refined the variables 
included in the final models. At this step, ADI was excluded from the Medicaid/military group, due 
to its significance being masked by race and insurance-type and AIC indicating stronger models with 
its omission. We used multiple imputation techniques to impute missing values in primary caregiver 
age, ADI (for the commercially-insured group), and the BASC and PSI sub-scores, with BASC and 
PSI continuous variables used for more accurate imputed values. The final regression models were 
performed using 10 sets of imputed data sets, adjusting for all non-collinear covariates verified by 
the correlation matrix and model diagnostic tests.  
Results 
Commercially-Insured Patients 




Table 1 describes the commercially-insured group’s demographic, service, and clinical 
covariates. The sample of 531 DBD patients were, on average, 5 years old and predominantly male. 
Over three-fifths of the patients were White. Most non-White patients were Black or multi-racial. 
The patients came from households where the primary caregiver averaged 38 years old (SD = 5.6), 
with 1 to 2 siblings. Families were well-off socioeconomically, with annual disposable household 
incomes averaging $75,000 (SD = $23,000) and lived in the top 20-ranked neighborhoods nationally 
for low area deprivation.  
At the clinic, most patients were assigned one clinician during their treatment course, usually 
a postdoctoral fellow. Almost 90% of patients began treatment with severe behavior problem levels 
(ratings of 8-10 on the BRS). About 75% of patients were treated for only disruptive behavior issues 
and only one DBD target problem. According to caregiver ratings, over 60% of children began 
treatment having clinically-significant externalizing and adaptability problems, and half were in the 
clinically-significant range on the difficult child subscale (DC) of the PSI. Over a third of patients 
received additional services in the hospital system during that time period. More than a tenth of 
patients had siblings who were concurrently receiving treatment in the hospital system. 
Table 1  
Demographic, service and clinical characteristics of commercially-insured patients with disruptive 
behavior disorder (N=531) 
 M ± SD or n (%) 
Demographic characteristics 
 
Child age 5.3 ± 1.1 
Child race  
White 338 (63.7%) 




Black 93 (17.5%) 
Hispanic 17 (3.2%) 
Asian/Native American 27 (5.1%) 
Multi-racial 56 (10.5%) 
Child gender  
   Male 394 (74.2%) 
   Female 137 (25.8%) 
Primary caregiver age  38.0 ± 5.6  
Patient received additional hospital services during same time period  
No 320 (60.3%) 
Yes 211 (39.7%) 
Number of siblings in household 1.1 ± 0.8 
Sibling(s) received treatment at the hospital during same time period  
No 473 (89.1%) 
Yes 58 (10.9%) 
Disposable household income ($10K) $75K ± $23K 
Area Deprivation Index (ADI) national rank a 19.4 ± 16.0 
Service characteristics  
Clinician experience level at 1st appointment  
Post-doctoral fellow 375 (70.6%) 
Licensed staff psychologist 156 (29.4%) 
# of assigned clinicians   
1 Clinician 375 (70.6%) 
2+ Clinicians 156 (29.4%) 




Clinical characteristics  
Parenting Stress Index – Parent Distress percentile b   
   Normal (<85) 341 (89.0%) 
   Clinically Significant (≥85) 42 (11.0%) 
Parenting Stress Index – Parent-Child Dysfunctional Interaction percentile b  
   Normal (<85) 325 (84.9%) 
   Clinically Significant (≥85) 58 (15.1%) 
Parenting Stress Index – Difficult Child percentile b 
 
   Normal (<85) 190 (49.6%) 
   Clinically Significant (≥85) 193 (50.4%) 
Parenting Stress Index – Total score b 
 
   Normal (<85) 322 (84.5%) 
   Clinically Significant (≥85) 59 (15.5%) 
Behavior Assessment System for Children – Externalizing Problem T score c  
 
   Normal (<60) 167 (40.0%) 
   Clinically Significant (≥60) 250 (60.0%) 
Behavior Assessment System for Children – Internalizing Problem T score c  
 
   Normal (<60) 243 (58.4%) 
   Clinically Significant (≥60) 173 (41.6%) 
Behavior Assessment System for Children – Adaptability T score c  
 
   Normal (>40) 149 (35.6%) 
   Clinically Significant (≤40) 269 (64.4%) 
1st appointment behavior problem rating on Behavior Rating Scale (BRS)  
 
   Mild (0-3) 0 (0.0%) 




   Moderate (4-7) 72 (13.6%) 
   Severe (8-10) 459 (86.4%) 
# DBD target behaviors 
 
1 Target problem 419 (78.9%) 
2+ Target problems 112 (21.1%) 
Co-occurring non-DBD problems  
No 404 (76.1%) 
Yes 127 (23.9%) 
Note. Sample includes patients who attended 3 or more appointments in their treatment course. 
a. 2 patients missing Area Deprivation Index ranking (0.38% of sample). 
b.  A total of 150 patients missing the Parenting Stress Index total score (28.2% of sample), 
with 148 (27.9%) missing each of the sub-scores. 
c. 114 (21.5%), 115 (21.7%), and 113 (21.3%) patients missing, respectively, the Behavior 
Assessment System for Children Externalizing, Internalizing, and Adaptability sub-scores.  
Table 2 describes the commercially-insured group’s travel distance, initial behavioral 
progress, owed un-paid charges, and appointment adherence characteristics. Families lived, on 
average, 23 miles (SD = 127.1) from the clinic site. A tenth of patients had the fastest initial 
behavioral progress, reaching a mild level of behavior by their third appointment. A quarter of the 
patients had over $600 in un-paid charges at the end of their treatment. Patients attended, on 
average, 11 appointments during their treatment course. Almost 70% attended at least 75% of 
scheduled appointments.  





Appointment adherence, travel distance, initial behavioral progress, and un-paid charges owed for 
commercially-insured patients with disruptive behavior disorder (N=531)  
 M ± SD or n (%) 
Travel distance to clinic (miles) 23.4 ± 127.1 
Initial behavioral progress - 3rd appointment behavior problem rating 
on Behavior Rating Scale (BRS)  
 
   Mild (0-3) 55 (10.3%) 
   Moderate (4-7) 310 (58.4%) 
   Severe (8-10) 166 (31.3%) 
Owed un-paid charges  
   Yes 135 (25.4%) 
   No 396 (74.6%)  
Average un-paid charges, if owed $648 ± $891 
Number of attended appointments 11.5 ± 9.5 
Attended ≥ 75% of scheduled appointments   
   Yes 362 (68.2%) 
   No 169 (31.8%)  
Note. Sample includes patients who attended 3 or more appointments in their treatment course. 
Tables 3 and 4 present the regression results on the associations of travel distance, initial 
behavioral progress, and out-of-pocket financial burden interacted with ADI rank with, respectively, 
commercially-insured patients’ number of attended appointments and whether they attended at least 
75% of scheduled appointments. Results show travel distance negatively influenced appointment 
adherence; specifically, commercial DBD patients had 5% fewer attended appointments (IRR = 




0.95, p < 0.001, 95% CI = 0.93-0.98) and 15% lower odds in attending ≥ 75% of scheduled 
appointments (OR = 0.85, p < 0.01, 95% CI = 0.75-0.95) with each 10-mile increase between their 
home and clinic site. Patients with the slowest initial behavioral progress, i.e., severe levels of 
behavior problem at their third appointment, had 25% more attended appointments in their 
treatment course than those with the fastest progress, i.e., mild levels of behavior problem (IRR = 
1.24, p < 0.05, 95% CI = 1.03-1.49). Owing un-paid charges, especially in the presence of higher 
ADI ranking, negatively influenced the number of attended appointments (IRR=0.91, p < 0.01, 95% 
CI = 0.84-0.98) and the likelihood of attending ≥ 75% of scheduled appointments (OR=0.73, p < 
0.05, 95% CI = 0.55-0.96). These results remained consistent in full models without imputed data 
and simpler regression models adjusting only for ADI and race. 
Several covariates also significantly influenced appointment adherence for commercially-
insured patients. Black and multi-racial patients had, respectively, 16% and 18% fewer attended 
appointments than Whites (IRR range = 0.82-0.84, p < 0.05, 95% CI range = 0.70-0.97), and Black 
patients had 53% lower odds of attending ≥ 75% of scheduled appointments (OR = 0.47, p < 0.01, 
95% CI = 0.27-0.82). Having more siblings in the household decreased the odds of attending ≥ 75% 
of scheduled appointments by 28% (OR = 0.72, p < 0.05, 95% CI = 0.55-0.94). However, patients 
had 18% more attended appointments if they had siblings concurrently attending treatment (IRR = 
1.18, p < 0.05, 95% CI = 1.01-1.37). Patients also had more attended appointments if they 
simultaneously were receiving additional hospital services (IRR = 1.32, p < 0.001, 95% CI = 1.19-
1.46), had more than one assigned clinician (IRR = 1.67, p < 0.001, 95% CI = 1.49-1.87), a higher 
initial behavior problem rating (IRR = 1.05, p < 0.01, 95% CI = 1.02-1.09), more externalizing 
behavior problems at baseline (IRR = 1.01, p < 0.05, 95% CI = 1.00-1.01), more than one DBD 
target problem (IRR = 1.28, p < 0.001, 95% CI = 1.14-1.44), and co-occurring non-DBD problems 
(IRR = 1.37, p < 0.001, 95% CI = 1.22-1.54). Families who rated their child as more ‘difficult’ to 




parent had lower odds in attending ≥ 75% of scheduled appointments (OR = 0.99, p < 0.05, 95% 
CI = 0.98-0.99).  
Table 3 
Factors associated with number of attended appointments for commercially-insured patients – 
multiple-imputed negative binomial regression  
Predictor 
Number of attended appointments 
IRR 95% CI 
Independent variables   
Travel distance to clinic (every 10-mile increase) 0.95***  (0.93 - 0.98) 
Initial behavioral progress - 3rd appointment 
behavior problem rating (v. “mild” rating of 0-3)  
  
“Moderate” rating of 4-7 1.13  (0.96 - 1.35) 
“Severe” rating of 8-10 1.24*  (1.03 - 1.49) 
Owed un-paid charges 1.04  (0.86 - 1.26) 
Owed un-paid charges x Area Deprivation Index 
(ADI) national rank 
0.91**  (0.84 - 0.98) 
Covariates   
ADI national rank (every 10-rank increase) 0.99  (0.95 - 1.03) 
Child age (years) 1.00  (0.95 - 1.05) 
Child race (v. White)   
Black 0.84*  (0.73 - 0.97) 
Hispanic 0.89  (0.68 - 1.17) 
Asian/Native American 0.95  (0.76 - 1.19) 




Multi-racial 0.82*  (0.70 - 0.97) 
Child gender (female v. male) 0.93  (0.83 - 1.04) 
Primary caregiver age (years) 1.00  (0.99 - 1.01) 
Patient received additional hospital services during 
same time period 
1.32***  (1.19 - 1.46) 
Number of siblings in household 0.94  (0.88 - 1.00) 
Sibling(s) received treatment at the hospital during 
same time period 
1.18*  (1.01 - 1.37) 
Licensed staff vs. post-doctoral experience level at 
1st appointment 
1.06  (0.94 - 1.19) 
# of assigned clinicians > 1 1.67***  (1.49 - 1.87) 
Parenting Stress Index – Parent Distress percentile 1.00  (1.00 - 1.00) 
Parenting Stress Index – Parent-Child Dysfunctional 
Interaction percentile 
1.00  (0.99 - 1.00) 
Parenting Stress Index – Difficult Child percentile 1.01  (1.00 - 1.01) 
Behavior Assessment System for Children – 
Externalizing Problem T score 
1.01*  (1.00 - 1.01) 
Behavior Assessment System for Children – 
Internalizing Problem T score 
1.00  (0.99 - 1.01) 
Behavior Assessment System for Children – 
Adaptability T score 
1.00  (0.99 - 1.01) 
1st appointment behavior problem rating 1.05**  (1.02 - 1.09) 
# DBD target behaviors > 1 1.28***  (1.14 - 1.44) 




Co-occurring non-DBD problems 1.37***  (1.22 - 1.54) 
* p < 0.05, ** p <0.01, ***p < 0.001     
Note. N=531. Sample includes patients who attended 3 or more appointments in their treatment 
course. The model used negative binominal regression, due to number of attended appointments 
having overdispersion in the data, with multiple-imputed data (10 imputations per missing value). 
Imputations for Parenting Stress Index and Behavior Assessment System for Children used 
continuous data rather than categorical variables (clinically-significant vs. normal) for more accurate 
imputed values. The final model included all non-collinear covariates and the interaction term 
between treatment cost and ADI. Mean VIF without the interaction term was 1.49 and model 
diagnostics was F=12.69***. Clinician experience level does not include masters-level clinicians, as 
patients with Commercial insurance were only assigned to postdoctoral fellows and licensed staff. 
Results were comparable to the model without imputed data and simpler models adjusting only for 
Travel Distance, Initial behavioral progress, Owed Un-Paid Charges, ADI, and Race. 
Table 4 
Factors associated with attended ≥ 75% of scheduled appointments for commercially-insured 
patients – multiple-imputed logistic regression 
Predictor 
Attended ≥ 75% of scheduled appointments 
OR 95% CI 
Independent variables   
Travel distance to clinic (every 10-mile increase) 0.85**  (0.75 - 0.95) 
Initial behavioral progress - 3rd appointment 
behavior problem rating (v. “mild” rating of 0-3)  
  
“Moderate” rating of 4-7 0.83  (0.41 - 1.67) 




“Severe” rating of 8-10 0.55  (0.26 - 1.16) 
Owed un-paid charges 1.23  (0.57 - 2.65) 
Owed un-paid charges x Area Deprivation Index 
(ADI) national rank 
0.73*  (0.55 - 0.96) 
Covariates   
ADI national rank (every 10-rank increase) 1.01  (0.86 - 1.19) 
Child age (years) 0.90  (0.74 - 1.11) 
Child race (v. White)   
Black 0.47**  (0.27 - 0.82) 
Hispanic 1.14  (0.34 - 3.86) 
Asian/Native American 1.46  (0.50 - 4.32) 
Multi-racial 0.70  (0.37 - 1.35) 
Child gender (female v. male) 0.70  (0.45 - 1.11) 
Primary caregiver age (years) 0.99  (0.95 - 1.02) 
Patient received additional hospital services during 
same time period 
1.50  (0.96 - 2.35) 
Number of siblings in household 0.72*  (0.55 - 0.94) 
Sibling(s) received treatment at the hospital during 
same time period 
1.17  (0.60 - 2.28) 
Licensed staff vs. post-doctoral experience level at 
1st appointment 
0.97  (0.60 - 1.56) 
# of assigned clinicians > 1 0.98  (0.60 - 1.60) 
Parenting Stress Index – Parent Distress percentile 0.99*  (0.98 - 0.99) 




Parenting Stress Index – Parent-Child 
Dysfunctional Interaction percentile 
0.99  (0.98 - 1.01) 
Parenting Stress Index – Difficult Child percentile 1.02  (0.99 - 1.04) 
Behavior Assessment System for Children – 
Externalizing Problem T score 
1.00  (0.97 - 1.03) 
Behavior Assessment System for Children – 
Internalizing Problem T score 
1.00  (0.97 - 1.02) 
Behavior Assessment System for Children – 
Adaptability T score 
1.00  (0.96 - 1.04) 
1st appointment behavior problem rating 1.06  (0.92 - 1.23) 
# DBD target behaviors > 1 0.93  (0.56 - 1.56) 
Co-occurring non-DBD problems 0.87  (0.54 - 1.41) 
* p < 0.05, ** p <0.01, ***p < 0.001 
Note. N=531. Sample includes patients who attended 3 or more appointments in their treatment 
course. Logistic regression with multiple-imputed data (10 imputations per missing value) was used, 
with imputations for Parenting Stress Index and Behavior Assessment System for Children using 
continuous data rather than categorical variables (clinically-significant vs. normal) for more accurate 
imputed values. The final model included all non-collinear covariates and the interaction term 
between treatment cost and ADI. Mean VIF without the interaction term was 1.49 and model 
diagnostics was F=1.72*. Clinician experience level does not include masters-level clinicians, as 
patients with Commercial insurance were only assigned to postdoctoral fellows and licensed staff. 
Results were comparable to the model without imputed data and simpler models adjusting only for 
Travel Distance, Initial behavioral progress, Owed Un-Paid Charges, ADI, and Race. 




Medicaid and Military Patients 
Table 5 describes the Medicaid/military group’s demographic, service, and clinical 
covariates. Three quarters of this sample of 545 DBD patients had Medicaid insurance. Like the 
commercially-insured group, patients were, on average, 5 years old, predominantly male, and had 1-2 
siblings. Unlike the commercially-insured group, almost half of the patients were Black, with White 
patients representing only a third of the sample. Primary caregivers were also younger, averaging 34 
years old (SD = 8.2). Families had lower annual disposable household incomes, averaging $54,000 
(SD = $21,000), and lived in neighborhoods ranked in the middle nationally for area deprivation.  
At the clinic, most patients were assigned one clinician during their treatment course, usually 
a masters-level doctoral intern. Almost 90% of patients began treatment with severe behavior 
problem levels (ratings of 8-10 on the BRS). 80% of patients were treated for only disruptive 
behavior issues and only one DBD target problem. According to caregiver ratings, almost 75% of 
the children began treatment having clinically-significant externalizing and adaptability problems, 
and more than half were in the clinically-significant range on the difficult child subscale (DC) of the 
PSI. Over a third of patients received additional services in the hospital system during that time 
period. More than a tenth of patients also had siblings who concurrently received treatment in the 
hospital system. 
Table 5  
Demographic, service and clinical characteristics of Medicaid and military patients with disruptive 
behavior disorder (N=545) 
 M ± SD or n (%) 
Demographic characteristics 
 
Child age 5.3 ± 1.1 




Child race  
White 187 (34.3%) 
Black 271 (49.7%) 
Hispanic 23 (4.2%) 
Asian/Native American 16 (2.9%) 
Multi-racial 48 (8.8%) 
Child gender  
   Male 359 (65.9%) 
   Female 186 (34.1%) 
Primary caregiver age a 34.3 ± 8.2 
Insurance-type  
   Medicaid 404 (74.1%) 
   Military 141 (25.9%) 
Patient received additional hospital services during same time period  
No 349 (64.0%) 
Yes 196 (36.0%) 
Number of siblings in household 1.3 ± 1.2 
Sibling(s) received treatment at the hospital during same time period  
No 471 (86.4%) 
Yes 74 (13.6%) 
Disposable household income ($10K) $54K ± $21K 
Area Deprivation Index (ADI) national rank b 45.1 ± 28.9 
Service characteristics  
Clinician experience level at 1st appointment  




Doctoral intern 337 (61.8%) 
Post-doctoral fellow 134 (24.6%) 
Licensed staff psychologist 74 (13.6%) 
# of assigned clinicians   
1 Clinician 366 (67.2%) 
2+ Clinicians 179 (32.8%) 
Clinical characteristics  
Parenting Stress Index – Parent Distress percentile c  
 
   Normal (<85) 286 (83.4%) 
   Clinically Significant (≥85) 57 (16.6%) 
Parenting Stress Index – Parent-Child Dysfunctional Interaction percentile c  
 
   Normal (<85) 277 (80.8%) 
   Clinically Significant (≥85) 66 (19.2%) 
Parenting Stress Index – Difficult Child percentile c 
 
   Normal (<85) 166 (48.4%) 
   Clinically Significant (≥85) 177 (51.6%) 
Parenting Stress Index – Total score c 
 
   Normal (<85) 261 (77.4%) 
   Clinically Significant (≥85) 76 (22.6%) 
Behavior Assessment System for Children – Externalizing Problem T score d  
 
   Normal (<60) 100 (25.8%) 
   Clinically Significant (≥60) 287 (74.2%) 
Behavior Assessment System for Children – Internalizing Problem T score d  
 
   Normal (<60) 199 (52.1%) 




   Clinically Significant (≥60) 183 (47.9%) 
Behavior Assessment System for Children – Adaptability T score d  
 
   Normal (>40) 127 (32.7%) 
   Clinically Significant (≤40) 261 (67.3%) 
1st appointment behavior problem rating on Behavior Rating Scale (BRS)   
   Mild (0-3) 0 (0.0%) 
   Moderate (4-7) 67 (12.3%) 
   Severe (8-10) 478 (87.7%) 
# DBD target behaviors  
1 Target problem 440 (80.7%) 
2+ Target problems 105 (19.3%) 
Co-occurring non-DBD problems  
No 479 (87.9%) 
Yes 66 (12.1%) 
Note. Sample includes patients who attended 3 or more appointments in their treatment course. 
a. 1 primary caregiver’s age missing (0.18% of sample).  
b.  10 patients missing Area Deprivation Index ranking (1.8% of sample) 
c. A total of 208 patients missing the Parenting Stress Index total score (38.2% of sample), 
with 202 (37.1%) missing each of the sub-scores. 
d. 158 (29.0%), 163 (29.9%), and 157 (28.8%) patients missing, respectively, the Behavior 
Assessment System for Children Externalizing, Internalizing, and Adaptability sub-scores.  
 
   




Table 6 describes the Medicaid/military group’s travel distance, initial behavioral progress, 
and appointment adherence characteristics. Medicaid and military families lived, on average, 16 miles 
(SD = 36.3) from the clinic site, closer than the average travel distance and with less variance than 
that of commercially-insured families. However, Medicaid and military patients attended fewer 
appointments and had less regular attendance compared to commercially-insured patients, averaging 
9 appointments during their treatment course and with only half of the patients attending 75% or 
more of scheduled appointments. Similar to commercially-insured patients, a tenth of Medicaid and 
military patients had the fastest initial behavioral progress, reaching a mild level of behavior by their 
third appointment. 
Table 6 
Appointment adherence, travel distance, and initial behavioral progress for Medicaid and military 
patients with disruptive behavior disorder (N=545) 
 M ± SD or n (%) 
Travel distance to clinic (miles) 15.8 ± 36.3 
Initial behavioral progress - 3rd appointment behavior problem rating 
on Behavior Rating Scale (BRS)  
 
   Mild (0-3) 60 (11%) 
   Moderate (4-7) 272 (49.9%) 
   Severe (8-10) 213 (39.1%) 
Number of attended appointments 9.0 ± 7.5 
Attended ≥ 75% of scheduled appointments  
   Yes 266 (48.8%) 
   No 279 (51.2%) 
Note. Sample includes patients who attended 3 or more appointments in their treatment course. 




Tables 7 and 8 present the regression results on associations of travel distance and initial 
behavioral progress with, respectively, Medicaid and military patients’ number of attended 
appointments and consistency in attending at least 75% of scheduled appointments. Unlike the 
commercially-insured group, travel distance did not influence appointment adherence. Patients with 
the slowest initial behavioral progress, i.e., severe levels of behavior problem at their third 
appointment, had 56% lower odds (OR = 0.44, p < 0.05, 95% CI = 0.23-0.86) in attending ≥ 75% 
of scheduled appointments than those with the fastest progress, i.e., mild levels of behavior 
problem. These results are consistent with those in full models without imputed data and simpler 
regression models adjusting only for insurance-type and race. 
Several covariates also significantly influenced appointment adherence for Medicaid and 
military patients. Race and insurance-type were particularly robust factors. Black patients had 19% 
fewer attended appointments than Whites (IRR = 0.81, p < 0.001, 95% CI range = 0.71-0.92), and 
56% lower odds of attending ≥ 75% of scheduled appointments (OR = 0.44, p < 0.001, 95% CI = 
0.28-0.70). Compared to patients insured through Medicaid, patients with military insurance had 
27% more attended appointments (IRR = 1.27, p < 0.001, 95% CI = 1.12-1.45) and twice the odds 
of attending ≥ 75% of their scheduled appointments (OR = 2.44, p < 0.001, 95% CI = 1.48-4.01). 
Medicaid and military patients had 6% fewer attended appointments if they had more siblings in the 
household (IRR = 0.94, p < 0.01, 95% CI = 0.90-0.98). However, patients had more attended 
appointments if they simultaneously received additional hospital services (IRR = 1.28, p < 0.001, 
95% CI = 1.15-1.42), had more than one assigned clinician for their treatment course (IRR = 1.67, p 
< 0.001, 95% CI = 1.49-1.86), had more than one DBD target problem (IRR = 1.33, p < 0.001, 
95% CI = 1.17-1.51), and co-occurring non-DBD problems (IRR = 1.23, p < 0.01, 95% CI = 1.06-
1.44).  





Factors associated with number of attended appointments for Medicaid and military patients – 
multiple-imputed negative binomial regression 
Predictor 
Number of attended appointments 
IRR 95% CI 
Independent variables   
Travel distance to clinic (every 10-mile increase) 0.98  (0.96 - 1.01) 
Initial behavioral progress - 3rd appointment behavior 
problem rating (v. “mild” rating of 0-3)  
  
“Moderate” rating of 4-7 1.15  (0.97 - 1.36) 
“Severe” rating of 8-10 1.10  (0.92 - 1.32) 
Covariates   
Child age (years) 0.99  (0.94 - 1.04) 
Child race (v. White)   
Black 0.81***  (0.71 - 0.92) 
Hispanic 0.96  (0.74 - 1.23) 
Asian/Native American 0.90  (0.67 - 1.21) 
Multi-racial 0.89  (0.74 - 1.07) 
Insurance-type (Military v. Medicaid) 1.27***  (1.12 - 1.45) 
Child gender (female v. male) 0.91  (0.82 - 1.02) 
Primary caregiver age (years) 1.01  (1.00 - 1.01) 
Patient received additional hospital services during 
same time period 
1.28***  (1.15 - 1.42) 
Number of siblings in household 0.94**  (0.90 - 0.98) 




Sibling(s) received treatment at the hospital during 
same time period 
1.06  (0.92 - 1.24) 
# of assigned clinicians > 1 1.67***  (1.49 - 1.86) 
Parenting Stress Index – Parent Distress percentile 1.00  (1.00 - 1.00) 
Parenting Stress Index – Parent-Child Dysfunctional 
Interaction percentile 
1.00  (1.00 - 1.00) 
Parenting Stress Index – Difficult Child percentile 1.00  (1.00 - 1.01) 
Behavior Assessment System for Children – 
Externalizing Problem T score 
1.00  (0.99 - 1.00) 
Behavior Assessment System for Children – 
Internalizing Problem T score 
1.00  (1.00 - 1.01) 
Behavior Assessment System for Children – 
Adaptability T score 
1.00  (0.99 - 1.01) 
1st appointment behavior problem rating 1.02  (0.99 - 1.06) 
# DBD target behaviors > 1 1.33***  (1.17 - 1.51) 
Co-occurring non-DBD problems 1.23**  (1.06 - 1.44) 
* p < 0.05, ** p <0.01, ***p < 0.001     
Note. N=545. Sample includes patients who attended 3 or more appointments in their treatment 
course. The model used negative binominal regression, due to number of attended appointments 
having overdispersion in the data, with multiple-imputed data (10 imputations per missing value). 
Imputations for Parenting Stress Index and Behavior Assessment System for Children used continuous 
data rather than categorical variables (clinically-significant vs. normal) for more accurate imputed 
values. Area Deprivation Index (ADI) was omitted, due to masked effects by insurance-type and race 




as well as AIC model diagnostics identifying a stronger model excluding ADI (AIC =-1632) vs. 
including (AIC = -1631). Clinician experience level was excluded due to perfect collinearity with 
insurance-type for the doctoral intern-Medicaid patient group. All other covariates were included. 
Mean VIF was 1.47 and model diagnostics was F=10.68***. Results are comparable to the model 
without imputed data and simpler models adjusting only for Travel Distance, Initial behavioral 
progress, Child Race, and Insurance-type. 
 
Table 8 
Factors associated with attended ≥ 75% of scheduled appointments for Medicaid and military 
patients – multiple-imputed logistic regression 
Predictor 
Attended ≥ 75% of scheduled appointments 
OR 95% CI 
Independent variables   
Travel distance to clinic (every 10-mile increase) 1.05  (0.95 - 1.16) 
Initial behavioral progress - 3rd appointment 
behavior problem rating (v. “mild” rating of 0-3)  
  
“Moderate” rating of 4-7 0.54  (0.29 - 1.01) 
“Severe” rating of 8-10 0.44*  (0.23 - 0.86) 
Covariates   
Child age (years) 0.88  (0.73 - 1.07) 
Child race (v. White)   
Black 0.44***  (0.28 - 0.70) 
Hispanic 0.97  (0.38 - 2.47) 




Asian/Native American 1.52  (0.47 - 4.95) 
Multi-racial 0.68  (0.34 - 1.35) 
Insurance-type (Military v. Medicaid) 2.44***  (1.48 - 4.01) 
Child gender (female v. male) 1.04  (0.69 - 1.58) 
Primary caregiver age (years) 0.99  (0.97 - 1.02) 
Patient received additional hospital services during 
same time period 
1.20  (0.80 - 1.80) 
Number of siblings in household 1.01  (0.86 - 1.20) 
Sibling(s) received treatment at the hospital during 
same time period 
1.07  (0.60 - 1.92) 
# of assigned clinicians > 1 0.94  (0.62 - 1.45) 
Parenting Stress Index – Parent Distress percentile 0.99  (0.98 - 1.00) 
Parenting Stress Index – Parent-Child 
Dysfunctional Interaction percentile 
1.00  (0.99 - 1.02) 
Parenting Stress Index – Difficult Child percentile 1.01  (0.99 - 1.03) 
Behavior Assessment System for Children – 
Externalizing Problem T score 
0.99  (0.97 - 1.01) 
Behavior Assessment System for Children – 
Internalizing Problem T score 
1.00  (0.98 - 1.02) 
Behavior Assessment System for Children – 
Adaptability T score 
1.01  (0.98 - 1.05) 
1st appointment behavior problem rating 0.99  (0.86 - 1.14) 
# DBD target behaviors > 1 1.64  (1.00 - 2.69) 
Co-occurring non-DBD problems 1.18  (0.64 - 2.16) 




* p < 0.05, ** p <0.01, ***p < 0.001 
Note. N=545. Sample includes patients who attended 3 or more appointments in their treatment 
course. Logistic regression with multiple-imputed data (10 imputations per missing value) was used, 
with imputations for Parenting Stress Index and Behavior Assessment System for Children using 
continuous data rather than categorical variables (clinically-significant vs. normal) for more accurate 
imputed values. Area Deprivation Index (ADI) was omitted, due to masked effects by insurance-type 
and race as well as AIC model diagnostics identifying a stronger model excluding ADI (AIC =-338) 
vs. including (AIC = -337). Clinician experience level was excluded due to perfect collinearity with 
insurance-type for the doctoral intern-Medicaid patient group. All other covariates were included. 
Mean VIF was 1.47 and model diagnostics was F=2.51***.  Results were comparable to the model 
without imputed data and simpler models adjusting only for Travel Distance, Initial behavioral 
progress, Child Race, and Insurance-type. 
 
Discussion 
This study provides novel insight regarding the influences of direct and indirect costs as well 
as initial behavioral progress on appointment adherence for families attending in-clinic PDT for young 
children with disruptive behavior problems. Results differ depending on the family’s insurance-type. 
For families with private commercial insurance, we supported the hypothesis that living farther away 
from the clinic decreased the family’s ability to attend more appointments and consistency in attending 
scheduled appointments. We also supported our hypothesis that commercially-insured patients who 
had un-paid, out-of-pocket charges and lived in more deprived neighborhoods would have greater 
difficulty staying in treatment and consistently attend scheduled treatment appointments than their 
commercially-insured peers who didn’t have un-paid charges and/or lived in more advantageous 
neighborhoods. Comparatively, for Medicaid and military patients without out-of-pocket payment 




requirements, travel distance did not influence appointment adherence. Regarding the hypothesis that 
lack of initial behavioral progress would be associated with more attended appointments but less 
consistency in attending scheduled appointments, the findings differ by insurance group. Namely, 
commercially-insured patients with severe behavior problems at the third appointment attended 
significantly more appointments during their treatment courses than those with mild behavior 
problems, whereas Medicaid and military patients with severe behavior problems at the third 
appointment were significantly less consistent in attending scheduled appointments as those with mild 
behavior problems. While this present study did not find similar associations for both insurance 
groups, the current results still suggest a relationship between behavior problem reduction occurring 
in the initial few appointments and the patient family’s service utilization. 
Prior research on service utilization patterns in US outpatient services may help to place the 
present study’s findings in context. Initial behavioral progress seems to influence appointment 
adherence differently for the two insurance groups, in that commercially-insured patients with the 
slowest progress stayed longer in treatment, while Medicaid and military patients with the slowest 
progress had less consistent scheduled appointment attendance. These disparities may reflect the 
relative value that different socioeconomic (SES) groups have for difficult treatments. Past literature 
shows patients of higher compared to lower SES invest more in healthcare even if they receive low 
returns on investment, possibly due to greater trust placed by higher SES families on the long-term 
benefits of staying in treatment, while lower SES families may be more concerned about the short-
term cost of treatment relative to other budgetary needs (Charles et al., 2010; Forehand et al., 2011; 
Parks & O’Malley, 2016; Reid et al., 2016). Socioeconomic and cultural differences may also explain 
the appointment adherence disparities between families on Medicaid compared to Tricare-insured 
families. Similar to past literature findings (e.g., Harpaz-Rotem et al., 2008; Reyno & McGrath, 2006; 
Riley et al., under review), families on Medicaid in the present research were less likely to attend more 




appointments and consistently attend scheduled appointments than families with military insurance. 
While this study examined the two insurance-types together due to their shared lack of out-of-pocket 
payment requirements, families insured by Tricare have more stable financial resources and a military 
culture that may better reinforce persistence in finishing treatment compared to families insured by 
Medicaid (Crockett et al., 2019; Harpaz-Rotem et al., 2008). For commercially-insured families, cost 
to attend treatment as well as SES significantly influenced appointment adherence. Similar to 
observations in Parish et al. (2015) study, commercially-insured families within this study had greater 
out-of-pocket service costs as compared to publicly-insured patients. Also similar to findings by Amiri 
et al. (2020) and Bernard et al. (2014), commercially-insured families who had difficulty paying their 
out-of-pocket charges in full and lived in a more deprived community were less likely to attend 
scheduled appointments and to stay long in the treatment program. This points to a specific 
disadvantaged privately-insured subgroup that requires targeted intervention to be able to attend and 
stay engaged in outpatient clinic-based PDT.  
In addition to socioeconomic conditions, several clinical and demographic factors shown in 
prior research on children’s mental health service utilization patterns are observed in this study. 
Consistent with our findings, a recent service utilization study within Ontario’s pediatric health system 
found that privately-insured patients who had severe behavior problem levels and clinical complexity 
at the beginning of treatment had longer treatment durations and better appointment consistency 
(Reid et al., 2019). Similarly, commercially-insured patients in this present study with severe initial 
externalizing behavior problems and who were rated by their caregiver as a more “difficult child” to 
parent had longer treatment courses and greater odds in attended ≥ 75% of scheduled appointments. 
The present research also found that patients across private, public, and military insurance-types had 
better appointment adherence if they had more complex behavioral problems, saw multiple clinicians 
and/or service providers, and had siblings in treatment during the same time. The greater service 




utilization may be due to families coordinating single-day appointments for multiple clinical services 
for their children, as well as caregivers perceiving greater value in frequent, long-term care to 
adequately manage their children’s conditions (de Voursney & Huang, 2016; Mueller et al., 2010).  
Contrastingly, caregivers of children with less complex behavioral problems and service needs may 
place less value on extensive treatment to manage their children’s behavior problem, thus leading to 
less and more infrequent service utilization (Gee et al., 2015; Harpaz-Rotem et al., 2008; Saloner et al., 
2014). Patients across all insurance-types had worse appointment adherence if there were more 
children in the household, reflecting greater caregiver strain in balancing the needs of a specific child 
with that of other children (Larsson et al., 2009; Reyno & McGrath, 2006). Black families across all 
insurance-types were less likely to have a high number of appointments or keep scheduled 
appointments than their White counterparts, which may reflect greater parenting stress and lower trust 
in the parent-based treatment approach or providers as has been observed for certain minority groups, 
including African-Americans (Fernandez et al., 2009; Saloner et al., 2014). 
Limitations 
This study was conducted in one private, outpatient clinic that was part of a single pediatric 
hospital system. The clinic specialized in PDT for typically-developing children with behavioral 
problems. Although PDT also is effective with children who have developmental disabilities, 
including autism spectrum disorders, a separate study would be needed to involve these families 
because the ways in which the factors influence appointment attendance may be somewhat unique 
compared to typically-developing children (Estes et al., 2009). The generalizability of the findings 
regarding cost barriers to appointment adherence will be strengthened through the conduct of 
research in additional children’s outpatient behavioral clinics that include children with a variety of 
developmental trajectories and needs. 




All patients included in this study received PDT on-site at the clinic. Since the COVID-19 
pandemic, PDT in usual care, including that which is conducted within this study’s clinic, have 
rapidly switched from in-clinic to telehealth service delivery. It is possible that indirect costs such as 
travel distance may not significantly influence appointment adherence when PDT is delivered 
through a virtual platform. A follow-up investigation using the present research’s methods on 
patients who received telehealth-based PDT from the clinic could inform if factors associated with 
appointment adherence are similar or different for telehealth compared to in-clinic PDT.  
Travel distance to and from the patients’ homes to the clinic site only negatively influenced 
appointment adherence for commercially-insured patients, and not that of Medicaid or military 
patients. While the commercially-insured group finding is consistent with that of past literature on 
less service utilization for patients who live farther away from the clinic (see: Amiri et al., 2020; 
Bornheimer et al., 2018; Comer et al., 2015; Gopalan et al., 2010), we also expected appointment 
adherence for lower SES families would be significantly impacted by the cost of having to finding 
reliable transportation to attend treatment appointments (Charles et al., 2011; Gopalan et al., 2010; 
Parks & O’Malley, 2016). A contributing factor may be that the Medicaid and military group in this 
study had much smaller variation in travel distance (SD = 36.3 miles) than that of the commercially-
insured group (SD = 127.1 miles), which limited the ability of the regression models to significantly 
detect the impact of longer travel distances on appointment adherence for the Medicaid and military 
group. A follow-up analysis on a Medicaid population with a greater distribution of travel distances 
can further clarify if the present study’s findings are due to statistical limitations.   
We supported the assumption that a significant cost factor influencing PDT appointment 
adherence among commercially-insured families was the cost burden of owing out-of-pocket 
treatment charges which would be magnified if the family resided in a community with a high 
deprivation index. Additionally, several factors that were not included here are likely to impact 




service utilization among the privately-insured families are plan deductibles or comprehensiveness of 
coverage for behavioral health services (Harpaz-Rotem et al., 2008; Reid et al., 2019; Saloner et al., 
2014). The present study did not have specific plan information for each commercially-insured 
family. Future research examining cost burden relative to plan coverage differences for PDT services 
can further clarify factors influencing service utilization for privately-insured families from both 
advantaged and impoverished neighborhoods. 
Conclusion 
This study illustrates how outcomes accountability data collected in routine care can be 
employed to assess how cost barriers to care, such as outstanding therapy bills and travel distance, and 
initial behavioral progress can influence appointment adherence for parent-based behavioral treatment 
in routine outpatient care. To our knowledge, this is the first study to investigate how treatment 
affordability relative to early gains can influence outpatient service utilization for families of young 
children with disruptive behaviors across different socioeconomic groups. Parenting interventions can 
be expensive to afford in usual care, and could cost thousands of dollars out-of-pocket to successfully 
manage disruptive behavior problems (Edwards et al., 2007; Foster et al., 2007; Goldfine et al., 2008; 
Honeycutt et al., 2013; O’Neill et al., 2013). These out-of-pocket charges are often transferred to 
patient families, particularly those with private commercial health insurance plans that have high self-
pay obligations (Charles et al., 2011; Garland et al., 2013; Parish et al., 2015). Given increasing 
healthcare financial burdens for American families, especially those with children who have behavioral 
needs (Blumberg et al., 2014; Parish et al., 2015), it is imperative for mental health services researchers 
and policy-makers to have accountability infrastructure and practices to understand and address cost 
barriers to parent-based care. Otherwise, high treatment attrition will continue to hinder successful 
management of early childhood DBD and prevention of more costly psychological and societal 
burdens.  
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CHAPTER 5: IMPLICATIONS FOR PRACTICE AND POLICY 
This dissertation work illustrated the paucity and potential of outcomes accountability 
systems to systematically enhance US routine outpatient clinical practices and outcomes for early 
childhood disruptive behavior disorder (DBD). Accountable practices in US children’s mental 
healthcare exist mainly in residential and wraparound care. However, private outpatient clinics are 
the primary resource for millions of American children with common behavioral problems, and they 
provide critical intervention to stop such behavioral problems from progressing to more severe 
mental health issues with greater societal and economic consequences. By investing in outcomes 
accountability systems and leveraging its data along with information routinely collected during 
routine administrative, clinical and financial processes, outpatient practices can better monitor 
treatment progress for patients with early-onset DBD as well as evaluate a treatment program’s 
overall effectiveness and identify areas for outcomes improvement. Specifically, the last two 
manuscripts indicated that a patient family’s chances for successful clinical outcomes in a parent-
directed behavioral therapy (PDT) outpatient clinic improves with greater appointment adherence, 
but also that appointment adherence is greatly affected by direct and indirect costs of staying in 
treatment relative to behavior problem reduction within the first few appointments. These results 
show how data from outcomes accountability systems can help identify at-risk patient subgroups 
that may require targeted interventions to more successfully manage behavioral problems. 
These initial findings suggest there is a tremendous opportunity for US mental healthcare 
policy-makers and clinical practitioners to improve outcomes accountability for young American 
children with DBD. The following discussion centers on how outcomes accountability systems and 
usage of its data can be expanded upon at the practice and policy levels for US private outpatient 
settings addressing children’s behavioral problems. 
 





A common issue identified across the three manuscripts is the dearth of practice-based 
research and generalizable knowledge on the ‘real world’ effectiveness of treating DBD in private 
outpatient practice, which in large part is due to practices lacking both systems and clinical processes 
that incorporate routine monitoring of children’s outcomes and clinical decision-making based on 
outcome data as part of standard care. While past commentaries (see: Hamilton & Bickman, 2008; 
De Jong, 2016) highlight concerns such as which outcome measures to use, how to advise clinicians 
to meaningfully use outcomes data as part of clinical practice, and how to overcome low patient or 
clinician buy-in to routine outcomes data collection, private practices still must start somewhere. A 
good next step action is for practices to start developing a system that can track a simple metric for 
patient outcomes, and then iteratively expand. 
The outcomes accountability system featured in the second and third manuscripts started 
specifically in this simple-and-iterative manner. As detailed in Yu-Lefler et al.’s (2019) presentation 
to the American Public Health Association, the current system started with clinicians at three private 
outpatient clinics (one of which is featured in the dissertation work) developing a simple 0-10 rating 
scale to measure the level of behavior problem at each appointment for all patients. Subsequent 
developments consisted of a more sophisticated data infrastructure to incorporate this measure, 
known as the “Behavior Rating Scale” (BRS), into the patient’s electronic health record; automatic 
graphing of ratings across time for clinicians and patient families to review at each appointment; and 
aggregate analyses of BRS change across patients and proportion of patients reaching optimal BRS 
ratings at different points of treatment. The latest expansions entail updating the data infrastructure 
and clinical processes to allow more timely feedback of patient-specific or aggregate BRS data to 
clinicians and clinical leadership for decision-making; incorporating routinely-collected 
administrative data (demographic, appointment information) and baseline clinical assessments to 




study factors influencing BRS outcomes; and adding more sophisticated assessment measures to 
capture patient and family outcomes. The sum total of these efforts is an outcomes accountability 
system across a large, multi-site pediatric behavioral health care system with routine outcomes 
monitoring and feedback capabilities.  
This same development can be replicated across other private outpatient practices in the US. 
Of particular note is that the system described above built upon existing clinical procedures and data 
informatic sources, and as such, cost was kept relatively low and it was easier for clinicians to learn 
how to utilize the system’s features and incorporate the information gathered into their care 
processes. This bottom-up approach can help expand the implementation of outcomes 
accountability systems within US routine behavioral healthcare.  
Policy 
 
In addition to efforts by individual outpatient practices, expanded implementation of 
outcomes accountability systems across multiple settings will benefit from top-down financial 
incentives. Past suggestions on how US policymakers can incentivize greater outcomes 
accountability in children’s mental healthcare included having outpatient services integrate into 
larger healthcare systems with coordinated, wraparound services (see: Garland et al., 2013). With 
most US outpatient services remaining as separate private practices, it may be more imperative for 
policymakers to specifically incentivize private outpatient clinics to build accountability 
infrastructure from the bottom-up to facilitate routine monitoring of patient outcomes and timely 
feedback to clinicians and clinical leadership for outcomes improvement. One possibility is for 
incentives to include start-up capital for practices to first develop a metric that can be collected on a 
routine basis to capture behavioral progress, and to integrate that metric as part of routinely-
collected data in the patient’s medical record. Further bonuses can incentivize providers to expand 
this data infrastructure to include individualized and aggregate data reports and a feedback loop to 




clinicians and clinical leadership for outcomes improvement. This type of financial incentive 
structure may be quicker and more cost-effective to implement than those requiring a more 
sophisticated data infrastructure with multiple, well-developed outcome assessments in place. After 
the accountability infrastructure is developed, future endeavors can include expanded usage of multi-
dimensional assessments that provide more nuanced data on treatment success and can be 
generalizable across similar treatment programs and patient populations (Seidman et al., 2010). 
Ultimately, outcomes accountability systems deployed across a variety of private outpatient 
settings can produce population-level data that allows public health professionals to measure actual 
effectiveness of treatment services in addressing children’s behavioral problems – both in terms of 
the amount and length of treatment necessary for specific problems to decrease and the specific 
factors affecting outcomes within each treatment program (Bickman, 2008, 2012). This can allow 
funders and policy-makers to better gauge the value and fit of different treatment practices in 
different patient contexts and to create evidence-based policies for US behavioral health services 
that more effectively prevent early childhood behavioral problems from progressing into more 
severe and costly mental health problems.   
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